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EVERYTHING IN RUBBER FOR AIRPLANES 
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BALLOONS OF ANY SIZE AND EVERY TYPE 





Each Dirigible Commands the Experience 
of Many Goodyear Departments 


The busy activity on the spacious Goodyear floors de- 
voted to dingible construction represents merely the visible 
focus of effort closely co-ordinated but widely separated. 


These floors are only the assembling rooms of the past 
experience and present production of many departments. 


As such they are impressive, 
but they are not vital. 


Were they to disappear today, 
Goodyear construction would 
still go on tomorrow. 


For the manifold production, 
the technical ability, the hard- 
won experience essential to 
ene dingible construction 
would remain. 


And by the day long since 
specified the Goodyear dirigi- 
bles now being built would take 


their clattering flight over the 
Goodyear testing ground. 


They are not, and could not 
be the product of a few great 
rooms and some frantic months 
of labor, but are the creation of 
many factories and groups whose 
experience and skill the Good- 
year department of aeronautics 
has commanded to its service 
through six pioneering years. 


The Goodyear Tire & Rubber Co. 
Akron, Ohio 
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Intake Side Hall-Scott, “BIG SIX” Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 


PUL Le 


Total weight, complete and ready for service, , , . 578 lbs. 

Weight per H.P. (Based on actual H.P. eae at 1, 300 R. P.M.) 3.61 * 

Consumption gasoline in lbs, per H.P. hour, ‘ . ‘ ‘ > 565 
a lubricating oil ‘* “ ” ‘ ° ° ‘ A ° 025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 


Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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CONNECTING RODS 


Forged from special chrome nickel 
steel which has a tensile strength 
of 280,000 pounds per square 
inch; machined all over; excep- 
tionally light; perfectly balanced; 
Sturtevant white metal and phos- 
phor bronze are used for bearing 
linings. 
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B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 
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Care, Diligence, Accuracy 


Standard workmen are striving with a noteworthy care, 
diligence, and accuracy, to turn out aeroplanes of consistent 
performance. ‘There is careful inspection of motors, wires, 


woods, metals, cloths, treatments, tuning—until qualified. 
Every effort is taken to make our planes dependable and 
trustworthy. Contractors to the United States Government. 


Designers and builders of the following planes: 


Standard ‘‘H-3’’ tractor biplane 

‘J’? preliminary training tractor 

‘*D”’? twin-motored hydroaeroplane 
‘*H-4-H”’ advanced training hydroaeroplane 
‘*Speed Scout’’ tractor biplane 


Descriptive booklet sent to any address 


EXECUTIVE OFFICES. WOOLWORTH BLDG..N.YC 
FACTORY. PLAINFIELD. NEW YERSEY 
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ANZIUS 


CHANGEABLE ANGLE OF INCIDENCE AIRPLANE ? 
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With the manufacturing facilities of three large uptodate factories in 
New York, Tennessee and New Jersey we are in a position to execute with 
despatch orders for the LANZIUS CHANGEABLE ANGLE OF 
INCIDENCE AIRPLANE in any type for land or water, or for 
Standard and Special Design Aircraft, either wood or steel construction. 
We furnish with our standard equipment Duesenberg Motors, recognized 
as one of the most powerful and efficient Aeronautical Motors on the | 
market. | 
the 
bei 
| for 
| 
Th 
val 
the 
wh 








LANZIUS AIRCRAFT COMPANY D 


Executive Offices 608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 
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be built on the same general design, dif- 

fering only enough to adapt them to 
their individual requirements. The Duesen- 
berg Design has proven itself in actual service 
fora number of years. 


| be b of the three types of motors will 
| 


Duesenberg Motors are installed in Sea- 
planes now in the Service of the United 
States Navy. 

Duesenberg Motors were installed in the 
first motor boat to make a mile-a-minute 
speed. 

Duesenberg Motors were installed in the 
boat that won the Displacement Run- 
about Classic at the Miami Regatta this 
year. 

More than 60% of all racing cars on 
American Speedways in 1916 were 
equipt with Duesenberg Motors. 


The Duesenberg Aeroplane Motor, a sixteen 
valve, four cylinder, 125 H. P. engine, typifies 
the evolution of the Duesenberg Design 
Which has passed through the severe test of 


a 


Announcement! 


Duesenberg Motors Corporation has been organized to manufacture Aeroplane, 
Marine and Automobile Motors for those who can afford and demand the best. 


automobile and motor boat racing. It now 
occupies a dominant position in the field of 
internal combustion engine design. 


The racing experience has refined this design 
to a hitherto unattained degree. It has made it 
possible to build an engine developing | H. P. 
for every 3.5 cubic inches piston displacement. 
Furthermore, this motor only weighs 3.5 Ibs. 
to the H. P. and is probably the most compact 


aeroplane engine of its power in existence. 


Duesenberg Aeroplane Motors have proven 
themselves in actual service. The United 
States Navy is using them in the Gallaudet 
Seaplanes. The Lanzius Changeable Angle 
of Incidence Airplanes also use this powerful 
motor as standard equipment. 


A very interesting bulletin has been prepared 
on this Aeroplane Motor in which complete 
data is given in conjunction with full illustra- 
tions. Write or telephone for a copy today. 


Duesenberg Motors Corporation 
120 Broadway, New York City 
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THE DN-1 

















THE FIRST DIRIGIBLE OWNED BY THE UNITED STATES NAVY. IT PERFORMED ITS 
TRIAL FLIGHTS APR. 20-27, EXCEEDING CONTRACT REQUIREMENTS 
BUILT BY 


CONNECTICUT AIRCRAFT Co. 


NEW HAVEN, CONN. 


LARGEST COMPANY IN AMERICA 
DEVOTED EXCLUSIVELY 
TO MANUFACTURING 
LIGHTER-THAN-AIR CRAFT 
OF ALL TYPES 


THE ONLY COMPANY IN THE CONTRACTORS TO THE UNITED 
UNITED STATES MAINTAINING STATES ARMY AND NAVY. 
A TRAINING DEPARTMENT OUR PRODUCTS ARE THE 
FOR HANDLING RESULT OF YEARS OF CAREFUL 
ALL TYPES OF STUDY AND ACTUAL FIELD 


LIGHTER-THAN-AIR CRAFT EXPERIENCE 
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THE FIRST AMERICAN 

JQOO-H.P. AIRCRAFT ENGINE 

HAS PASSED U.S.AND OTHER 
GOVERNMENT TESTS 


THE RESULT OF I7 YEARS’ ENGINE-BUILDING EXPERIENCE 
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1200 1400 1600 1800 2000 2200 2400 
R.P.M. OF ENGINE 


MARCH 12, 1917 


CONTRACTORS TO U.S. GOVERNMENT 
DELIVERIES IN 75 DAYS, SUBJECT TO PRIOR SALE 


KNOX MOTORS ASSOCIATES 


SOLE DISTRIBUTORS 


SPRINGFIELD, MASS., U.S.A. 
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Dependability in Any 
and Every Emergency 


In those branches of military service where unfailing 
speed, power, and endurance are the essential factors 
of motor-propelled vehicles, nothing equals the certain 
performance dependability of the 1917 


Indian Motocycle 


With Powerplus Motor 


Interested military officials will be gladly given com- 
plete demonstrations of the 1917 Indian models. 


Illustrated 1917 Indian Catalog and othe 
descriptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
Largest Motorcycle Manufacturers in the World 
859 STATE ST. SPRINGFIELD, MASSACHUSETTS 
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METAL AIRPLANE 
FUSELAGES 


AEROPLANE TUBING 








Especially made to your own 
requirements. 


We are at present manufacturing 
for the largest aeroplane manu- 
facturers both here and abroad 
our high grade tubing and metal 
fuselage, made to special require- 
ments. 


We have exceptional facilities for 
almost overnight deliveries. 


The Empire Art Metal Co., Inc. 


COLLEGE POINT, N. Y. 





“NORMA” 
BALL BEARING 


(Patented) 





If the bearings of your ignition apparatus fail, 
where is the advantage of an engine of sur- 
passing quality or of an airplane of surpassing 
design? As determining the service capacity 
of your equipment, can any detail—how small 
soever—be considered of minor importance ? 


The almost universal use of 
“NORMA” Bearings in the high- 
grade magnetos used on cars, 
trucks, tractors, motor boats 
and airplanes of the better class, 
can have but one explanation, 
viz., the proved dependability 
of “NORMA” Bearings in this ex- 
acting high-speed service. You 
may safely take the presence of 
“NORMA” Bearings as a mark of 
quality in ignition apparatus 
and electrical accessories. 


Be Sure -See That Your 


Magnetos 
Are "SoRM4" Equipped 





THE NORMA COMPANY OF AMERIC 


i7sSo BROADWAY 


NEW YORK 
Ball, Roller, Thrust, and Combination Bearings 


———_£: 
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SPERRY INCIDENCE INDICATOR 


ASSURES SAFETY AND SERVICE FOR AVIATORS 











Three Warn Against: 
. 1. Stalling 
i. : . % 2. Steep Diving 
Different 


Colors 3. Dangerous 


Climbing 





OPERATION AUTOMATIC—INSTALLATION SIMPLE 


THE SPERRY GYROSCOPE COMPANY 


MANHATTAN BRIDGE PLAZA 
aaa BROOKLYN, NEW YORK 
TELEPHONE 9700 MAIN 


15 Victoria Street 
LONDON, S. W. 
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We give Military Aviation Training at either of our 
Established Schools—Newport News, Va., and Miami, 
Fla. 

America Trans-Oceanic (Co., 280 Madison Aveé., New 
York City, New York Agents. R, V. Morris, Coronado, 
Cal., Pacific Coast Agent. 
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HE time has arrived when information regarding 
the development of aviation in the United States 
will have to be divulged in guarded terms. It is 

fortunate, therefore, that the plans of the Signal Corps 
for the coming vear have already been given out, for the 
knowledge that these plans are well under way will 
allay any fears regarding that branch of the service 
and will inspire continued confidence in those on whom 
the responsibility for this work devolves. 

For Army aeronautics appropriations amounting to 
$62,000,000 have been asked for—a sum so large that a 
year ago it would have been considered impossible to 
secure. But the examples, as well as the mistakes of 
France and England, are now directly available, and no 
one doubts that they are receiving careful consideration 
by both the Army and the Navy. 

Six million dollars are wanted for personnel. This 
amount will probably be ample to take care of all the 
pilots who can be trained with the machines which will 
be available. 

Aviation is rapidly being recognized as the most at- 
tractive branch of military service. It is the one duty 


individual initiative in combat work is still 


When a military aviator is sent on a mission 


in which 
possible. 
the moment he leaves the ground he becomes an inde- 
pendent unit, as nearly as can be possible in military 
service. While acting under general orders, he is sub- 
jected to attack from enemy machines and anti-aircraft 
guns, which may make it necessary to instantly change 
all his plans. This independence of action, as well as the 
fact that aviation is looked upon as an American achieve- 
nent, is attracting thousands of young men to the service. 
Unfortunately, with the limited equipment of airplanes 
comparatively few of these patriotic volunteers can hope 
to be trained in the near future. 

Ten million dollars are wanted for the purchase of 
land and equipment for Army schools. Last year appro- 
priations made no provision for the acquirement of per- 
manent aviation sites, and as a result the Army is now 
training on leased land, on which, under the law, perma- 
tent improvements cannot be made. Investigation by 
experts in aeronautics of the site problem has brought 
out the fact that its solution will be difficult and expen- 
sive. Such a peculiar combination of physical conditions 
are required that the number of suitable locations is ex- 
tremely limited. 

The remaining $46,000,000 will be needed for the 
equipment of airplane squadrons and for training ma- 
chines. In a situation like the present one, especially in 


View of the fact that the aviation service has been 
neglected so long by the Government, no time should be 
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lost in making these funds available. And when they 
are available the work of building up the aeronautical 
industry must begin in earnest. 





Orville Wright Reenters the Commercial Field 

The return of Orville Wright to the commercial field 
of aeronautics will be noted with pleasure and satisfac- 
tion by all who believe that his contribution to the 
progress of the world did not stop with the model B. 

With associates who are recognized in the engineering 
world as men of foresight and as practical manufacturers 
the new work to be undertaken under Mr. Wright’s direc- 
tion will be watched with the greatest interest by all 
connected with aeronauties. 





Speeding Up Production 

The question of speeding up production is the most 
important problem at this time. The Government is in 
urgent need of the machines that are already on order 
so that it can train aviators ; it is anxious to place further 
contracts with manufacturers who can give satisfactory 
assurances that they are in position to receive orders for 
prompt delivery of airplanes, dirigibles, and balloons, so 
that training can be given to the many more fliers than 
the comparatively few machines now delivered or ordered 
can provide. 

It is to the advantage of all manufacturers of aireraft, 
as well as of aeronautical accessories, to so arrange their 
facilities as to be in position to assist the Government in 
every possible manner. While these manufacturers have 
been working with whole-hearted interest and energy in 
building up the new industry, any special efforts which 
they, with their constantly widening experience, may now 
be able to put forth cannot help but receive recognition 
by the War and Navy Departments. Such efforts will 
further serve as the best assurance of receiving a share 
of the larger orders that are sure to be placed in the 
near future. 

Plans of wide scope are being effected for the closest 
cooperation between Federal, State and local govern- 
ments and the farmers, shipbuilders, and munition man- 
ufacturers, and this cooperation is taking the form of 
loaus and other indirect financial assistance. 

There is certainly as great a need for the Government 
to extend this broad emergency policy to include air- 
plane manufacturers, if those of the smaller companies 
who have demonstrated that they can produce efficient 
airplanes are to assist in securing the necessary produc- 
tion required for the training of aviators. It would be 
a wise step, in view of the emergency conditions. 





There are a large number of woods 
used in the construction of airplane pre 
pellers and the selection of one suitable 
to meet the conditions in hand is not 
always an easy problem. 

The woods most commonly used in 
American practice are: birch, Honduras 
mahogany and white oak. Other woods 
that are sometimes employed are: maple, 
spruce, poplar, ash, and gum. 

In England Honduras mahogany and 
black walnut are most widely used and 
the preference seems to be for the black 
walnut. Spruce is used to some extent 
for the smaller engines. 
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FIG. 1.—Sketch showing circulation of air 
through dry kiln. Note that the boards are 
separated by small sticks to give a more even 
circulation of air. 








For engines up to about 50 hp. spruce 
is a most satisfactory wood, as it is light, 


strong, easy to glue, and is not exces 
sively affected by changes in climatic 
conditions. 


For engines of from 60 to 100 hp. alter 
nate laminations of maple and spruce 
have been used in a great many 
The arrangement is always made so that 
the maple boards come on the outside in 
order that the harder wood may come in 
contact with the metal hub plate and 
prevent the plates from sinking into the 
wood. This arrangement is not recom- 
mended, however, as the woods have a dif- 
ferent coefficient of expansion (not to be 
confused with the thermal coefficient of 
expansion) with changes in humidity. 
This causes warping and season checks 
which usually show up in the spruce as 
it is the weaker wood. 

Honduras mahogany has been used for 


cases. 
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FIG. 2 Plan arrangement of kiln 
these engines and has given very good 


results as it is very easy to glue, is com 
paratively light, and is very little affected 
by climatic changes. It is easily marred, 
however, and is only moderately strong. 

Quarter-sawed white oak has given 
about the best results for from 60 to 100 
hp. engines. It has a very high tensile 


strength, and a high compressive strength 








The Construction of Airplane Propellers 


By Frank W. Caldwell 


across the grain and is not very much 
affected by climatic changes. Only ab- 
solutely dry stock should be used, other 
wise trouble with the glue joints will be 
encountered. The material must be 
quarter-sawed or layed out to give an 
edge grain as the plain oak has a very 





Poplar Used in Mexico 
On the Mexican border it was foug 
possible to get poplar that was we 
seasoned in that climate and this wog 
had to be given preference for this req. 
son. The poplar seemed to retain jg 
strength better under the extremly dy 





Right 








Showing the 


FIG. 3 


decided tendency to develop season 
checks. The use of edge grain will be 
explained later. 


Wood for Large Horsepowered Engines 

For the very large engines of about 
200 h.p. it is rather hard to say which 
wood has given the best results. In order 
to keep down the weight the hub flanges 


are usually made as small as_ possible 
and this makes it necessary to have a 
very high bearing pressure on the hub 


plates so that the friction between them 
and the wood may be great enough to 


1G. 4.—Arrangement of clamps for glueing 
nated. D, 2 in. board. JF, laminations. F, 
buckle. 


W! ong 


way in which the patterns should be marked out 


propeller blocks. (, 


Each board is marked at the middle and placed on a knife edge. 








conditions than the other woods. Most 
wood becomes brittle or “ brackish” in 
the climate of the Mexican border, 

The use of gum is not recommended as 
it will warp and check very badly even 
if thoroughly seasoned. 


Ash is not recommended as it is hard 
to laminate properly aud has a tendency 
to splinter. 

Black walnut has not been used to 
any extent in the United States, but is 
used a great deal in England. It is 
probably less affected by climatic con 
ditions than any other propeller wood. 





note that heavy ends are alter 
thick. #/, 1 in. tie rod and tur 
Heavy ends are 


block, 6 in. 


alternated to allow for the unequal density of the wood. 


drive the propeller. This makes it neces 
sary to use wood with a high compressive 
strength the grain in order to 
prevent the hub plates from sinking into 


across 


the wood. Birch shows more resistance 
to this than any other wood with the 
possible exception of maple. Birch is 
also very tough, has a high tensile 
strength, and is not prohibitively heavy. 
It is very hard to glue, however, and 
must be dried very carefully to get good 
results. It is very much affected by 


climatic changes and will warp and check 
badly under certain conditions. This is 
particularly true where thin sections are 
used. 

Quartered white oak is a very 
material for use with big engines. It 
is to be preferred to birch in most cases. 

For extreme climatic conditions such 
as those encountered on the Mexican 
border Honduras mahogany is preferable 
on account of the fact that it is least 
affected by the climate. 
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FIG. 5. 


Note arrangement of boards to give 
edge grain on the faces of the propeller. The 
2 in. board at the top should be crowné 


about 1/16 in. at the center to prevent e 
cessive pressure at the edges, due to pending 
of the I beam when the clamps ar tightened. 
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the fault found with it in this country 
is that it is heavier than Honduras ma- 
hogany and has a lower tensile strength. 





FIG. 6.—Showing the manner in which the 
season checks usually open up in the wood. 
Note that they are perpendicular to the lines 
of the grain, 


Maple is seldom used alone on account 
of its extreme weight. 


Seasoning of the Wood 


The seasoning of the wood is, perhaps, 
the most important consideration in the 
construction of propellers. In spite of 
this, however, properly seasoned wood has 
nit been available owing to the forced 
development of the art. For the best 
results the wood should be air seasoned 
for five years before “ 
it is used. Under p—/2 = | 
present conditions 
one is fortunate to 
be able to get good 
material that is over 
two years old. To 
facilitate drying the 
wood is stacked up 
with small sticks be- 
tween each board so 
that there is an even 
tirculation of air 
throughout the pile. 

Even after the 
wood is thoroughly 
seasoned it is best to 








put it through a dry ie os ° at 
kiln before glueing it the propeller is 
up. held while the 

clamps are ap- 


Figs. 1 and 2 show 


the principle of the plied. Note that 


the hub clamp 


construction of the with the two 
dry-kiin. It will be flanges has a stud 
A 4 which s ow 
noticed that the foul inne the stand 
ar is drawn out and which can be 
from the bottom. lifted off when 
This is tl f E the propeller is 
Ss i le =propel glued up. 
method, as the im- 


purities sink to the bottom. 

The boards are stacked up in the kiln 
with sticks between and steam is turned 
until the air is very damp. This opens 
up the pores of the wood and makes it 
possible for the impurities on the inside 
to escape. The temperature of the kiln 
S gradually increased until it reaches 
about 140° F. Meanwhile the moisture 
Ss maintained so that the wet bulb ther- 
hometer and the dry bulb thermometer 
show a difference of 17° F. (this corres- 
ponds to a relative humidity of 60 per 
cent at a temperature of 140° F.). 

This operation should consume about 
three days. The temperature is main- 
tained at 140° F. and the difference of 
temperature between the wet and dry 
bulb thermometers is increased to 27° F. 
{corresponding to a relative humidity of 
» per cent). This will require about 
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The kiln is maintained 
about two 
cut off en- 


three days more. 
these conditions for 
The 


under 


weeks, steam is then 






FIG. 8.—Showing rows 
tireiy end the air is allowed to reach 
its greatest dryness. The wood is now 


allowed to dry for three or four days. 

After the wood is removed from the 
kiln it should be stacked up in the pro- 
peller shop and allowed to stand for 
two or three weeks. The propeller shop 
should be kept at a temperature of about 
SO°F. and a relative humidity of about 
15 to 55 per cent. 

The material may now be dressed down 
to the thickness of the laminations. This 
must be done very carefully. The fol- 
lowing thicknesses are recommended for 
laminations: 11/16-; %-; 18/16-inch. 
The thickness must conform to these 
thicknesses within 1/64 of an inch. 


Lamination 


The selection and arrangement of the 
material for lamination is the next step. 
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arrangement of the boards necessary to 
get edge grain. This is quite important 






as the wood is much less likely to 
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of clamps 10 in. apart. 
than with the soft. Fig. 5 shows the 


warp or season check if the edge grain 
is exposed to the surface. Examina- 
tion of a few pieces of wood will show 
that season checks nearly always open 
up in the direction shown in Fig. 6 i.e. 
perpendicular to the lines of the grain. 
In practice this will be found to be quite 
important. 

For quantity production or in any case 
where economy of material is important 
the method shown in Figs. 7, 8, 9, 10, 
will be used. This method requires a 
little more care than the one shown in 
Fig. 4, but equally good results may be 
obtained if the work is carefully done. 


Glueing 


The choice of the glue to be used will 
its 
anything 


in practice 
Laboratory 


reliability 
else. 


depend 
more 


upon 
than 








FIG. 9.—Plan view of laminations as above. 
balance on knife edge. 
letter h. 


Each lamination is put on an arbor and tried for 
The heavy ends are marked and are alternated as shown by the 
Unless this is done it will often be necessary to make one blade thinner than the 


other in order to balance the propeller, on account of variations in the density of the wood. 


Before making any effort to select the 
pieces to be used in the propeller it is 
hest to lay out the shape of the lamina- 
tions on a drawing. A paper pattern 
should then be eut to the shape of the 
plan outline of each lamination cutting 
the edge of the pattern %-inch outside 
of the extreme edge of the lamination. 
This will be made clear by Fig. 11. 

In selecting the pieces of wood the 
pattern is laid on the board so that the 
grain of the wood runs along the edge 
of the pattern (Fig. 3) and the pattern 
shape is marked off on the board. All 
the material falling inside the mark must 
be absolutely free from knots, season 
checks, dry rot or other imperfections. 
In case any imperfections are found in- 
side the mark the pattern must be shifted 
ov the board rejected. 

One method of glueing up the lamina- 
tions is shown in Figs. 4 and 5, and an- 
other in Figs. 7, 8, 9 and 10. 

The method of glueing the boards to- 
gether in the form of a block is recom- 
mended where experienced workmen are 
not available. This method is shown in 
Figs. 4 and 5. The total pressure ap 
plied on a block ten feet long by twelve 


inches wide will vary from about 2,000 
pounds for soft woods such as spruce 
to about 4,000 pounds for hard wood 


such as birch. Success depends on main- 
taining all portions of the glued sur- 
faces in intimate contact until the glue 
has set. It requires more pressure to 
get this condition with the hard wood 


tests serve to eliminate brands that are 
very weak or are too readily affected by 
moisture. An important requirement is 
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FIG. 10.—Arrangment of each row of clamps 
shown in Fig. 8. Note the edge grain along 
the dotted line which represents the finished 
section of the propeller. A, strip of maple, 
386x114 in. B, small square blocks, about 4 in. 
long. These are dipped in paraffine or coated 
with shellac to prevent the glue. from stick- 
ing. It is necessary to have sets of these for 
each lamination thickness that is used. 
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that the glue shall not chill for some 
time after it is applied. Failures from 
this source are quite common in prac 
tice and, unfortunately, they cannot be 
eliminated by inspection. A glue that 
has been used with very good results by 
the writer is Baeder & Adamson’s No. 
997-W. 





FIG, 11. 


The glue should be soaked in cold water 
for from 18 to 24 hours and heated up 
gradually during three or four hours to 
about 160° F. (Some grades of glue re- 


quire a lower temperature). Since the 
viscosity of the glue rather than its 
specific gravity determines the working 








Shape of pattern for sawing out the laminations. 
obtained from the drawing and the dotted line the proper shape to saw by. 


A series of experiments, to determine the accuracy of aero 
tachometers, have been made at the Massachusetts Institute ot 
Technology by the Electrical Engineering Department. 
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desirable to mix it to a 
thickness rather 
mix the ingredients by weight. 
should be made up tresh each 
the results. 


qualities it is 
proper 
than to 
The glue 
day for 


consistency or 


best 


Before being glued together the lamina- 
toothed 
No. 2h, 


toothing 
This 


with a 
sandpaper. 


tions are 
or with 


plane 


gives 








The solid line indicates the shape 


a surface suitable for 


giueing. The 

laminations are then put in the glue room 
for two or three hours. 

The glue room should be kept at a 


temperature of about 100° F. and should 
be provided with a steam box kept at a 
temperature of about 135° F. 


By H. N. Carlson 
The speed ot the 


the test by means of 





FIG. 1 


Stewart-Warner Company. 


Warner is of the magneto type. 
mechanisms are shown in Fig. 1. 


Varying temperatures from 35° F. 


order to see 


outside and one on the inside. 


shown in Fig. 1. 





Tests were made on two tachometers, one manufactured by 
the Reliance Speedometer Company, and the other by the 
The tachometer of 
Company is of the centrifugal type, while that of the Stewart 
These 


The tests were conducted in the following manner: 
up to 200° F, 

The set-up of the test is shown in Fig. 
ometers were mounted inside of a specially constructed cork 
box, hermetically sealed, so as to be absolutely air tight. 
lower temperatures were obtained by means of a cooling mix 
ture of caleium chloride and ice placed in the pan, shown in 
Fig. 2, while the higher temperatures were obtained by means 
of a heating coil in series with a rheostat. 
it was possible to keep these temperatures constant within one 
degree, for a period of three hours, without any trouble. In 
the tachometers, and at the same time have the 
boxes completely insulated to heat, two holes were cut in the 
cover, these being double glass covered, one 
In addition 
was cut in order to enable the thermometer to be read at the 
lower temperatures without drawing it out of the box. 
glass covers and thermometer can be seen in Fig. 2. 

The tachometers were driven by a quarter horsepower 110 
volt direct current motor through a system of gears, which is 


counter, as shown ll 
regulated by means « 
the Relianes in ; 
perature was read by 


and their driving of the meters shown 


the armature. This control is shown in Fig. 2. 
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The laminations are placed on the stang 


shown in Fig. 7 and are arranged jy 
the exact way in which they are to be 


glued. Each lamination is marked with 
a pencil along the edge of the next 
lamination above so that it may be easily 
located in glueing. 

The laminations are placed in the steam 


box for about an hour and are they 
ready to glue. The glue is applied to 
both sides of the boards. It should be 
applied evenly and rapidly. The whole 


operation of glueing should not consume 
more than 15 to 20 minutes for the best 
results. 

The method of applying the clamps is 
shown in the sketches. After the clamps 
are tightened the joints should be ex. 
amined to see that none of them is open. 

Failures encountered in glueing should 
not always be attributed to the glue or 
to the glueing practice. No amount of 
care will produce a good glue joint in 
wood that is not properly dried and by 
far the greater percentages of the fail- 
ures encountered where the work is care- 


fully done can be traced to this souree, 


The Accu racy of Modern Aero-Tachometers 


motor Was obtained by means of a ball 


bearing magneto carefully calibrated at various times during 


a combination stop wateh and revolution 





» 
FIG. < 


1 Fig. 2. The speed of the motor was 
of two rheostats, one in the field and one 
The tem- 
means of a calibrated thermometer. One 






















in Fig. 2 is an ammeter in the motor 
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field, while the other 
the magneto. 


glass plate on the 
to these. one hole 
The tion eurves at variot 
in Fig. 3. 


surprisingly accurate 
accuracy is concerne 


REVOLUTIONS PER MINUTE 
FIG. 


DECREASING SPEED 


is the voltmeter used in conjunetion with 


The results of these tests are ineluded in a series of corree 


is temperatures, one of which is showl 


The conelusions arrived at were that both tachometers were 


at all temperatures, and that, as far as 
1, nothing more could be expected. 






























































l, 197 


* Stand 


ced i Course in Aerodynamics and Airplane Design” 


to be 











1 with 
. . | ~ 
next By Alexander Klemin, A.C.G.1., B.Se., S.M. 
easily 
Instructor in Aeronautics, Massachusetts Institute of Technology, Member of the Aeronautical Society of 
Steam , Great Britain and Ireland, 
__then and 
ied to r 
ul r > oa 
4. Tr. H. Huff, S.B. 
whole ) 
> a Instructor in Aeronautics, Massachusetts Institute of Technology 
e Dest 
Copyright, 1917, by A. Klemin. All Rights Reserved. 
Ups is a be: ve 
lamps PART II—SECTION 6 
1 eX. P 
open. : 7 ~ 
Re Worst Dynamic Loads; Factors of Safety 
jue or 
int of es P , : — ‘ P ‘ . 
int in One of the most diflicult problems in aeronautics is the speed of 30 m.p.h., which we shall use without correction for 
nd br estimate of the worst loads likely to come on under unusual transferring to the full size machine: 
» fail: cireumstances, on which alone correct allowances for factors te ienliaidh a a 
care. of safety can be based. In speaking of factors of safety, a \ngk 30 m.p.h. 30 m.p.h. 
Ouree, distinction must be made between the load factor of safety and 4 os cer Te 
the gross factor of safety. Thus, if the load factor of satety 1 +240 1104 
for a certain part of the machine is four, the material : eo +101 
employed may be so untrustworthy that an allowance for it, 2 625 4105 
of say one and a half, may have to be made, bringing up the 4 ee Tie 
“£ : , ‘. ° , : , y T ood +-,1d-¢ 
gross factor of satety to six. It is the gross factor of satety +12 +1.568 1913 
whieh is commonly spoken of as the factor of safety. Ti. BE iy Tae 
i ball Conditions Under Which Heavy Loads Come on an In the U. S. Army Specifications 1002 (reprinted in Avra- 
we Airplane rlION AND AERONAUTICAL ENGINEERING of November 1, 1916, 
ution ~~ BP gee mre nba gee = aaa Phe vg ? 
Heavy loads come on an airplane under so many conditions, “a of the a for airworthiness is that the pilot may 
iia that the following classification is probably incomplete. It is, 2 required to spe an angle of 50 deg. to the horizontal, 
however, all that is possible in the present stage of the art. 0 maintain such a dive for one or two seconds, and then to 
(A) In the air: pull out reasonably quickly. We will assume that the dive is 
ty +e et for — . ge period ~ that the limiting 
4 ° . veloe 7 s reac », « > ri vee} the yr 
(2) in heavy banking ocity is reached, and then try to see what will happen on 
- ix looping flattening out sharply. 
e . Db sy ‘ > i : > , , aV > ne 
(4) in sudden gusts. Ps he ab needy as on ~~ ~ — be neglected whether 
" no > - @ . ~e , . e ¢ 
(B) On the ground: c — is eu : i not, the slip being so enormous as to 
‘3: re -e é who 2 P . 
(1) on landing educe 1€ to a neghgible quantity. 
We shall consider these conditions one by one as far as ict 
: eva 
possible. vator 
The wing structure will meet with the greatest loads in the 
air. On landing, the wing structure has to meet only the shock y, 
resulting from the decceleration of its own weight which may / 
be some 12-15 per cent of the weight of the machine, while in / 
the air, it has to support the whole weight of the airplane and 
under certain conditions five or six times the whole weight. 
It is in the air, therefore, that the wings meet the worst condi- 
tions. The body may earry severe stresses in the air when 
powerful forees come into play on the rudder and elevator, 
was but it may also be powerfully stressed on landing. For 
| one chassis design, it is only landing and taxi-ing stresses that need 
tem- be considered. 
One 
1otor (1) Flattening Out After a Steep Dive 
"— The exact mathematical computation of stresses in such a 
ease is not yet possible; it is, however, interesting to see how 
= such stresses arise, and how they are limited. 
In order to have a concrete case, we will consider the Clark 
: model tested at the Massachusetts Institute of Technology, and 
| deseribed in Hunsaker’s “ Dynamical Stability.” This had the 
following estimated characteristics: / 
/ 
Wing area including ailerons... Serer... Ulm 
\ 4 ET ated Lan 5 win God) Hah @ iene Wa So aRo ee SO = 40.2 ft. mean 
Area, stabilizer...... nore 7 oe aaa 16.1 sq. ft. } 
aie afea, elevators.............. he a ee 16.0 sq. ft. y 
400 200 Area, rudder....... ee See Ry eee en Ae 9.35 sq. ft. . W 
Length, body........ AERA OEIR SI eee F? 
Weight (tanks half full)...... eee 0 5 
ag 5.2 ft. in roll 0 
Radii of A ar ear gear er eae } 4.65 ft. in pitch 
E 6.975 ft. in yaw 
with Brake SOC T TT CREE TORT eer 110 AF 
Vaximum cin a! hs Sd. ou cate ie ale a aaa S87 m.p.h. 
. I ora 6/55 Vlad seas w bibs ee oO eo 35 m.p.h. ‘MG 
one En aaa danweskdens+sevepenanweanead lin 9 Fig. 1 
Bie For a tail setting of —5 d he wings, tl lel 
or a tail setting of —o) deg. to the wings, le mode . . ; > om ‘ , 
a. « : ' , Considering the sketch of Fig. 1, the equations 
, (1/26th full size) had the following forees acting on it at a e . a - Fig. 1, the equations of motion 
were a ' evidently are 
r as : = y os 
*This Course commenced in the August 1, 1916, issue of AVIATION u Ww sin @ 
4ND AERONAUTICAL ENGINEERING will be completed in 24 issues. L = W eos 6 
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The most straightforward way of finding at what incidence 
to the flight path the machine is under steady limiting eondi- 
tions, is one of trial and error. After one or two trials, we 
find that the angle of incidence, 24% deg. will satisfy condi- 
tions. 

The drag on the model at this angle is 0.111 lb., and the lift 
0.094 lb. at 30 m.p.h. The two equations are very nearly 


satisfied. Thus converting to full size conditions: 


(1) WW sin 50 deg. (1600) (0.7660) 0.1235 
0.111 20 vy? 1 \~ 14.850 "4 122 | 
30: am oll, <= m.p.h. 
(2) W cos 50 deg. (1660) (0.06428) L030 ~whil 


0.094 26° 
30° 
the difference of 10 Ib. in the lift being negligible. 
If, at this point, the pilot throws his elevator hard up, li 
will increase his angie of incidence rapidly, and move his path 
The rapidity with which h 


0.14850 = Lift = 1040 Ib. 


more and more to the horizontal. 
can come out of the dive depends on the force which he can 
bring to bear on the elevator, and is resisted by the inertia ot 
the machine, and the damping against angular rotation. There 
is reason to believe that during this process he loses very littl 
speed. The equations of motion during this process are som¢ 
what complicated and cannot be solved directly. But if we 
assume that for 2a machine of this type, the pilot can chang: 
his angle of incidence to say 8 deg. without losing speed, the 
lift on the model at this speed being 1.305, the lift on the 
machine becomes 

1.305 

30° 
or a load of nine times the weight of 
commonly accepted that the actual load is not quite so great, 
being between 5 and 6. The pilot could not easily wreck a 
machine with moderately strong controls, and weights dis- 
tributed far from the center of gravity giving a large moment 
of inertia. But with a light machine, with weights close to the 
center of gravity and a powerful elevator, a reckless recover) 
would be highly dangerous. 


26° K 122° 


14,400 Ib. 


the maehine. It is 
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It should be pointed out that the uncertainty as to the exaet 
movements a machine goes through on flattening out, makes 
the question of the angles of incidence at which loads on front 
and rear spars should be distributed and computed a very con 
troversial one. The latest U. S. Army specifications call for a 
stress diagram at 15 deg., which throws the greater load on 
the front spar. If, as is quite possible, a machine flattening 
out after a steep dive does not reach such a high angle of 
incidence, but arrives at some intermediate angle such as the 
8 deg. mentioned above, then it would be fairer to draw a 
stress diagram at this angle of incidence, with a more equal 
distribution between the two spars. 

(2) Loading in Heavy Banking 


The loading on a steep bank is dependent on the speed, 
radius of turn, and angle of bank. 
In the sketch, Fig. 2, the machine is moving out of the plane 
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of the paper and turning at an angle of bank 6. The three 
forces acting in the vertical plane of the machine are the lift 
the weight and the centrifugal force, which may be assumed 
as acting at the center of gravity of the machine. Resolving J 
along the lines of these two forees, we have as equations of 
equilibrium 


WV 
L sin 6 KK, AV® sin 0 es 
g R 

L cos 9 KY. AV eos 9 W 


where |} speed in feet per second, and R = radius in feet. 
From these equations, one important fact appears, that on a 
steep bank where cos 9 is small, the lift of normal flight js 
insufficient, and that before banking a pilot must increase his 
power and speed, otherwise his machine may drop on the 
bank. 

The load on the machine in banking will inerease with the 
centrifugal foree to be overcome in addition to the weight, and 
is, therefore, greatest when the velocity has increased beyond 
the maximum in normal flight and when the radius of turn is 
very small. 

For the Clark model previously considered, we will assume 
that the machine has attained a speed of 120 m.p.h. or 176 
tt. per second, after a dive and that the pilot goes into a sharp 
turn of 400 feet radius. 

From the equations of equilibrium we have 
WV 
g R Vy? 

VW  gR 
deg. and see § = 2.559, which is certainly a fairly 
steep angle of bank. Since L cos 0, L see W 2.559 W. 

it is possible to consider a ease where the velocity would be 
still greater than the 120 miles per hour, and the radius still 
smaller, in which case the loading might still be heavier. It 
does not however, that the worst possible 
loading on a bank would exeeed 3 or 4 W. 

The angle of incidence on a bank interests us again from 
the point of center of pressure and distribution of pressure 
Considering the Clark model of the 


30,500 


tan 6 
32.2 K 400 


i) 67 


seem probable, 


between the two Spars. 


previous paragraph, WV 1600 and L 2.559 W 4100 = 
K, X 464 120° 
kK 1100 ae 
trom whieh A 164 714400 = (0.000615 
and the angle of incidence is not much above 0 deg. for the 


Clark machine on such a bank. 
(3) Loading in Looping 
[In looping similar methods would be employed as in con- 
sidering flattening out after a dive. The probable maximum 
loading is estimated to be 4. 


(4) Stresses Due to Gusts 


Another cause of violent stresses is in the action of sudden 
rusts on a machine, where the inertia tends to maintain the 
sume speed for a different angle of incidence, or the same 
incidence for a different speed. 

The machine may encounter: 

(a) a head-on gust 
(b) a following gust 
(¢) an up-gust 

(d) a down-gust. 

Granted a sufficiently violent gust, there is no possible limit 
to the stresses which may come on a machine in such cases, 
and a hurricane might wreck a machine for whatever factor 
of safety it was designed. It is necessary to investigate, how- 
ever, whether the gusts, as we may expect to oceur in ordinary 
practice from our metereologieal data, are well within safe 
mits 


(a) Head-on Custs 


Imagine the Clark machine to be moving at 59 m.p.h. at 
an angle of incidence 2 deg. against a head-on wind of 20 
m.p.h. so that its absolute velocity relative to the earth 1s 
39 m.p.h. If the head-on wind inereases to 30 m.p.h., the 
absolute velocity relative to the earth will still remain at 39 
miles for a second or two. During this period, the velocity 
to the air will inerease to 69 miles per hour, with the angle 
The lift on the machine will, there- 


69? = 1:36. 


fore, be momentarily increased in the ratio of zo: 
5S 


of ineidence unchanged. 
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There will be an acceleration upwards and an increased load 
on the machine = 1.36 JW. 
(b) Following Gusts 
If the machine were traveling in a following wind, which 
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suddenly diminished, a similar action would ensue, since the 
relative velocity to the air would here 
also increase. 

If. on the other hand, in the ease 
considered above the head-on gust 
suddenly diminished to 10 miles an 
hour, the relative velocity to the air 
would be decreased to 49 miles per 
hour, and the lift would be diminished 


49° me 
in the ratio of 59° = 0.69 and the lift 


Elevator 





on the wings would, in this case, be 
actually less than in normal flight, so 
that the machine would drop. 

It is also clear from the above that 
the gust effects are most important, 
when the speed of the machine is 
lowest. 


(ec) Up-gusts; (d) Down-gusts 

Without going into numerical ex- 
amples, we can see easily from Fig. 3, 
the effect of an up-gust in increasing 
the load. The up-gust both inereases 
the velocity of the relative wind and 
its angle of incidence, with a corre- 
sponding increase in lift, except at 
very high angles where a reverse effect 








is possible. For a down-gust the con- | 

verse would hold true. ; ew 
With normal flying weather, the a? 

effect of gust should never increase | ” | 

the load to more than two or three 

times the weight of the machine. Fic. 4 


Mr. Akimoff Asks for Suggestions from Engineers 


AVIATION AND AERONAUTICAL ENGINEERING has received the 
following letter. We hope those who are interested will 
respond to the request : 

“T am completing a text book on Applied Hydrodynamics, 
meant mostly for aerodynamic problems, ete. 

The book will go to press probably in July; it will be of the 
Same general character and meant for the same grade of 
engineers as my recent book, “ Lagrange’s Equations.” 

Should there be any topies, which, in your judgment, should 
be especially well worked out in detail, I should be glad to 
hear from you regarding the same. 

Thanking you in advance, I am 

Yours very truly, 
(Signed) N. W. AxKrMorr.” 
1013 Harrison Building, 
Philadelphia, Pa. 
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Limiting Velocity for a Sheer Vertical Dive 


A sheer vertical dive is unlikely to oecur and is not required 
for stress calculations in practice, but it is interesting to note 
the extreme limiting velocity in such a case. A sheer vertical 
dive is only possible if the machine is at the angle to the 
vertical which gives no lift, and the elevator is set only at such 
an angle that the moment of the total drag about the center 
of gravity is neutralized. 

For the machine in question the angle of no lift is —3 deg. 

The drag on the model at this angle is 0.118 lb. To find the 
limiting velocity, we can write 


. 0.118 = 26° 
W 2 OS = ee 72 
30° x V 
from which V = 134 m.p.h., which is not so very much greater 


than the limiting speed on the 50 deg. drive. 


Worst Loads on Landing 


The computation of such loads is connected with chassis 
design, and we shall deal more fully with it later. Some ealeu- 
lations taken from “ Notes on Aeroplane Shock Absorbers of 
Rubber ” are an interesting introduction to the subject: 

An ‘airplane weighing W pounds striking the ground at V feet per second on a 
glide of 1 in 7 has kinetic energy to be absorbed by the landing gear of se 5): 
If the machine comes o rest after a motion of x feet, the work done by gravity on 
it is Wz, and the total stored in the shock absorber is W J z + s\7 *}. The 


7 


average force in the springs is half the maximum F, given by the equality: 
I 4 1 3 


1 V2 
Fe = Wet > 


r-mfer3 GY) 


If we take ordinary conditions as V =66 ft. per sec. (45 m. p. h.) 


F=Ww ( 24°") from which we get the following table for use in design: 
« 
Zs F 
1 in. 68 Ww 


Qu 
ps 9 
w 


=i? storks 
NOOO 
3 


1( 
1: 


[t appears that the load on the landing gear is nearly 14 
times the weight of the airplane, if a motion of only 5 in. is 
allowed. This requires an excessive factor of safety and makes 
a very heavy construction. Of course, no allowance has been 
made for the collapse of pneumatic tires which may add 2 in. 
to the motion of the recoil mechanism. 
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mondsport, N. Y., assignor to the Curtiss Motor Co., Hammonds- 
port, N. Y. Landing Gear for Aircraft. 

1,223,317. Filed December 11, 1914. To Glenn H. Curtiss, Ham- 
mondsport, N. Y., assignor to the Curtiss Motor Co., Hammonds- 
port, N. ¥. Folding Wing Aeroplane. 

1,223,330. Filed September 19, 1916. To Frederick Henry Royce, 
assignor to Rolls Royce, Ltd., Derby, England. Aircraft Propeller. 

1,222,989. Filed April 21, 1916. To Perry Lorenzo Eddy, Cripple 
Creek, Colo. An Airship. 

ISSUED APRIL 24, 1917. 

.223,.698. Filed Jan. 18, 1916. To Carl Alfred Johansson, Christiania, 
Norway, Stabilization of Aircraft. 

1,223,940. Filed Aug. 29, 1908. To William S. Cranmer, Fresno, Cal. 
Flying-Machine or Flier. 
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Of the one or two thousand existing books on aeronauties 
only a few are of real value; it is estimated that over 80 per 
cent of the total number may be disregarded by students. This 
was found to be the case in establishing the comprehensive 
aeronautical collection of the University of Lllinois library; 
for by culling out the books of little value it has been possible 
to cover the field with a comparatively small list of titles. 
Thus the cost of a comprehensive library need not be $2,400, 
which price would be needed to purchase a copy of every 
existing book, but may be reduced to about $350. 

The obvi ious reason why so many books are practically value 
less is that since the European war rapid developments have 
occurred such as to make obsolete many early designs and 
theories. Again there is much overlapping of material between 
different authors, and even in the reduced list of 200 books 
many of them contain only a few pages that repay study. 

Below are given two lists of aeronautical works. The first, 
numbering twenty-three titles is for designers’ use and contains 
only technical data and other up-to-date information. . The 
second list of 200 titles includes the first and is based upon it 
as a nucleus. 


List of Books for Designers 


* Aerodynamics , Lanchester 
* Aerodonetics ...........eeeecees abea beg ecw a . Lanchester 
‘ Aeroplane,” Srd Ed cerry Tree lage. 
‘Air Screws” ..... : ; ..Riach. 
* Fliegerhandbuch” . . .-Byb. 
“ Flight without F ormula¢ . Duchene 
‘Hydrodynamics . . Lamb. 
‘Mechanics of the A¢ ropla ine”. . Duchene. 
‘Military A¢ roplanes Loening 
* Mechanical Engineer's Hi undbook ”’. . Marks. 
‘Nouvelles Réchérches sur la Resistance «dk \ir 

OE Ae ee ; Kiffel 
* Resistance >f the Air and Aviation”... . .Eiffel-Hunsaker 
‘Four Technical Reports of the Advisory Commit 

tee for Aeronautics ° ok eke nene Great Britain 


‘Two Reports of the Ac Ivisory ( ommittee for Acré 
I ee ea de a dik gee ee ae ke 0 . United States 


eee. kt eeeeneans . Bryan. 
‘Stress Considerations in A¢ roplane Design i Zabm 

‘* Wing Data and Analysis for Staggered Biplan« Zahm. 
‘Royal Training Corps Flying Manual”. Great Britain 


List of 200 Books for Aeronautical Library 


Many of the foreign books listed are not now available due 
to European War Censorship 


Laboratory Reports Giving Experimental Data 


‘ Artificial and Natural Flight.” Hiram Maxim. N. Y., 1908, Mac- 
millan Co. (Treats of Maxim’s elementary experiments on wings 
and propellers also of his full-scale experiments.) 

‘ Bulletin de l’Institute Aérodynaminque de Koutchino,”’ Riabouchinski. 
Bulletins No. 1-3, 1906-1909. Moscow, Russia, I. N. Kouchnereff 
& Cie, Pimenovskaia 12. 

‘Dynamical Stability of Aeroplanes,” J. C. Hunsaker. Washington 
1916, Smithsonian Institution. (Mathematical and experimental 
treatise on balance, oscillations, damping, etc., of modern aero 
planes, with conclusions. ) 


“Essais d’Aérodynamique,”’ A. de Gramont duc, de Guiche. Paris, 


1911. Hatchette et Cie. (One of three public ations of the de 
Guiche laboratory, representing wing tests made by mounting 
wings above a moving automobile.) 

‘Expériences et Mesures sure lAéroplane en Plen Vol J. Legrand 
Paris, 1914, Librairie Aeronautique. (Account of experiments of 
various investigators. Reprint from records of Soc. Eng. Civils 
de France.) 

‘Experiments in Aerodynamics,” 8S. P. Langley Washington, 1902, 
Smithsonian Institution. (Second edition of report originally 
published in 1891 describing Langley’s experiments with whirling 
table apparatus.) 

‘L’Institut Aérotechnique a St. Cyr de l’Université de Paris.” All 
bulletins published to date. Paris, Dunod et Pinat 

‘Nouvelles Réchérches sur la résistance de l’Air et lAviation. Faites 
au Laboratoire d’Anteuil,” G. Eiffel. Paris, 1914 (2 vols.) 
Dunod et Pinat. (Treats of Ejiffel’s latest experiments in his 
enlarged wind tunnel at Anteuil. One of the most important 
available works on matters of aeroplane design.) 

* Récherches Experimentales sur la Résistance de I’ Air, Executeés a la 
Tour Eiffel,” G. Eiffel. Paris, 1907, L. Maretheux. 


‘Rendiconte delle esperienze e degli studi eseguiti nello stabilemente 


de esperienze e construzioni aeronautichi del genio.’’ Published 
by Cav. V. Salviucci, Violi Giulius Caesare No. 2, Roma. 

‘Report on European Aeronautical Laboratories,” A. F. Zahm. Wash 
ington, 1914. Smithsonian Insti. (Brief description of leading 
European aerodynamical laboratories. ) 


“Reports on Tunnel Experiments in Aerodvnamics.” J. C. Tlunsake 


et al. Washington, 1916. Smithsonian Insti. (Mathematical 
and experimental treatises on various features of aeroplane 
design.) 


“First Annual Report of the National Advisory Committee for Aero 


nautics,” U. S. Washington, 1916, Govt. Printing Office. (Con- 
taining. reports from various sources especially prepared on such 
subjects as aeroplanes in gusts, wires, atmosphere, aircraft 
fabrics, aero engines.) 

Second Annual Report of the National Advisory Committee for 
Aeronautics,” U. S. Washington, 1917, Govt. Printing Office. 
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‘ The Aeroplane,’ "A Fage. London, 1917, Third Ed., Chas. Griffin ¢ 


‘Army Military Aeroplane Competition of 1912." Report of Judge's 


‘Design of Aeroplanes,” A. W. Judge. London, 1916, Whittaker t 


‘ He tie h fiir Flugzeug-Konstrukteure; Eine Ubersichtliche Anleitug 


‘Hilfsbuch Fiir Den Flugzeugbau,” O. L. Skopik. Berlin, 1913. R.C 


‘Properties of Wing Sections and Resistance of Bodies.”’ Whittaker’ 


‘Stress Considerations in Aeroplane Design,” A. F. Zahm. 1913 
‘Wie Berechnet, Konstruiert und Baut Man ein Flugzeug?,” ©. L 


‘Wing Data and Analysis for a Staggered Biplane,” A. F. Zabm. J. 


‘Die Gesetze des Wasser und Luft,” O. Martienssen. Widerslaudef, 


‘Dynamics of Mechanical Flight,” Sir Geo. Greenhill. London, 1912, 


‘Mechanics of the Aeroplane,” Capt. Duchéne. London, 1915, Long 


‘Naval Architecture, 


‘Speed and Power of Ships,’’ Taylor. J 
‘Stability and Equilibrium of Floating Bodies,’ B. C. Laws. N. Y,, 


‘Uber die Lage des Aerodynamischen Druchmittel Punktes and Ebened 


“ Vorlesungen tiber Hydrodynamik und Gasdynamik,” L. Prandt! 








University of Illinois 


(Coatributions from various sources be aring on the present Staty 

of aeronautics in the U. 8.) 

Technical Reports of the Advisory Committee for Aeronautics,” Grey 
Britain. London, 1910 for 1909-10 report, 1911 for 19104 
report, 1912 for 1911-12 report, 1914 for 1912-13 report, Wyma 
& Sons. (These reports are the most valuable publications i 
aeronautics at present available, giving results of a wide varigt 
of laboratory tests on aircraft and aircraft parts, and AP plylag 
these results to design use. Data is of the following genera 

assifications: Air forces on models of airships, airplanes, Wing: 
struts, bodies, wires, wheels, etc. Strength of materials, alloys 
haracteristics of balloon fabrics: stability moments, propeller 
full scale experiments, wind tunnels. 

Resistance de |’Air,”’ G. Eiffel. Paris, 1910, Dunod et Pinat. (Treay 
of various early laboratory experiments, including Eiffel’s Chany 

de Mars Laboratory. : 

‘Resistance of a Plane Surface in a Uniform Current of Air,’’ 1904 
‘Experiments on Wind Pressures,” 1907-8, T. E. Stanto 
London, 1904 and 1908, Inst. Civil Engineers. (Early exper 
ments made at the National Physical Laboratory, Teddingty 
England.) 

The Resistance of the Air and Aviation,’ G. Eiffel. N. Y., 19% 
Houghton Mifflin Co, (Translation by J. C. Hunsaker or Eiffel; 
1911 Report on wind tunnel tests. This and Hiffel’s later repor 
are the basis of French technical aerodynamics. ‘Treats of th 
characteristics of wings, airplane models, propelle rs, etc.) 

rhevretisch und Experimentelle Untersuchungen an Ballonmode 
len.” George Fuhrmann. Berlin, 1912 Julius 

Uber die Statische Langst abilltit der Drachenflugzeuge,” Carl Wie 
selberger. Berlin 1915, Kénig] Technische Hochschule zu Miip 
chen. (Wind tunnel experiments.) 


Design of Airplanes 


Aeroplane Design,’ Lt. F. 8. Barnwell. London, 1916, McBride, Nay 
& Co. (Elementary Lecture on General Layout and Balance ¢ 
an Aeroplane. Bound with “Simple Explanation of Inherer 
Stability,” by W. G. Sayers.) 


Co. (Third Edition brought up to date Dec. 1916, contains 
appendices: (1) A graphical method of calculating aerodynamiq| 
performance of an aeroplane; (2) a table of the results of som 
experiments on the skin friction of various surfaces ; (3) mis 
cellaneous design data. ‘The Aeroplane” is a concise introdw 
tion to aeronautical engineering based on aeronautical data @ 
the National Physical Laboratory, treating of construction, stabi} 
ity epee engine. ) 





Committee. London, 1912, T. F. Unwin. 


Co (Collection of tables and diagrams taken from Technical 
Reports of the Advisory Committee for Aeronautics, and ele 
where 

Fliegerhandbuch, Ein Leitfaden der Gesamten Flugtechnik,” R. Eyt 


Berlin, 1914. R. C. Sehmidt. (Excellent book for designer, cor 
taining clear diagrams and treatment of experimental aerody: 
namics, meteorology, construction, engines, propellers, with 7 
pages on operation of controls in flight.) 





< 


zur Berechnung und zum Bau,’ Cammillo Haffner. Berlin, 1913 
R. C. Schmidt. (Useful for designers; treats of automatic stabil 
izers ; contains construction diagr: ims. ) 


Schmidt 
Leitfaden der Flutechnik,’ Siegmund Huppert. serlin, 1913. J 
Springer (Contains interesting treatment of stability, motors, 
propellers in theory and practice. Many construction diagrams.) 
Military Aeroplanes,” Grover C. Loening. Boston, 1916, W. 3S. Best 
Co. (General Principles of Design and Present Practice in U. 8) 


Specialist Series Vol. II. (Not yet published.) London, Whit 
taker & Co 


Skopik Berlin, 1912, R. C. Sebmidt. (Contains construction 
diagrams.) 


B. Lippincott, 1914 (Method of determining strength of wings 
Reprint, proc. Franklin Institute.) 


Theoretical and Technical Aerodynamics 


\brisz der Lebre von der Flussigkeit und A py ne i " Prandtl. | 
\érodvynamique Bases Théoréques de l'Aéronautique,” Jonkeuski. 
Paris, 1916, Gauthier-Villars. 


1913 

\ Discussion Concerning the Theory of Sustentation and Expenditure 
of Power in Flight.” F. W. Lanchester. Birmingham, 1915. 
Paper presented at International Engrg. Congress, Sept 20-25, 
1916, San Francisco 


Constable & Co. (Lectures delivered 1910 and 1911 at the 
Imperial College of Science and Technology——Elementary. theory 
of fluid dynamics.) 

Flight without Formulae,” Duchéne. London, 1914. Longmans 
Green (Translation by Lederboer of a French text book of 
elementary airplane theory, published 1913 in France.) 

Hydrodynamics,” A. S. Ramsey. (Theory of Fluid Dynamics.) 


mans Green. (Translation by Lederboer & Hubbard of a Freneb 
text book on airplane theory.) 

* Peabody. 

Naval Architecture,” Whit« 


1914, D. Van Nostrand. 


und Gewolhten Fliichen.” Inaugural Dissertation, R. Benitt Kiel, : 
1912, Ludke & Martens. 

‘Versuche an Doppeldeckern zur Bestimmung Ihrer Higengeschwit- 
digkeit und Flugwinkel,”’ Wilhelm Hoff. Berlin, 1913. J. Springet 
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Gasoline Aeronautical Engines 


“ Aero Engines,’ G. Burls. London, 1915, C. Griffin & Co. (With 
introductory account of the theory of the internal combustion 
engine. ) : ; - 

“Gasoline Automobile Vol. 1, Gasoline Motors,” Heldt. 

“Gas Petrol and Oil Engines,” Vol. II, Clerk & Burls. London, 1913, 
Longmans Green. (Half the book treats of gas engines, half of 
liquid fuel engines. ) ; 

“Gas and Oil Engines,” Marks and McDewell. Chicago, 1916, Ameri 
can School of Correspondence. (Vol. I contains general theory 
of explosion motors and an excellent treatise on carburetors ; 
Vol. II treats of gas engines and high speed automobile engines ; 
Vol. III treats of ignition, timing, operation.) 

“Moteur Gnome,” Audreé Preynat. Paris, 1913, Dunod et Pinat. 
“Motors for Aeronautical Purposes.” Alexander Prize Motor Competi- 
tion. London, 1911, H. M. Stationery Office. 
“Motoren fiir Flugzeuge und Luftschiffe,”’ Fritz Huth. Berlin, 1914, 
R. C. Schmidt. (Treats of the fundamental practical considera- 
tions in aero engine design, with diagrams and many photographs. 

A good book but old.) 

“Reports on the Competition for the German Chancellor’s $20,000 
Aero Engine Prize,” 1912. (Published in ‘ Zeitschrift des 
Vereines Deutchen Ingenieure.” January to June, 1913, 

481, 692, S01. See also pages 372, 583. 
sidered an authority in America.) 


pages 
These articles are con- 


Mathematical Treatment of the Theory of Aviation 


‘ Aerodynamics, Constituting the First Volume of a Complete Work on 

Aerial Flight.” F. W. Lanchester. London, 1907, A. Constable 
Co. 

“ Serodonetics. Constituting the Second Volame of a Complete Work on 
Aerial Flight,” I’. W. Lanchester. London, 1910, (Second Bd.), 
Constable & Co. (These two large volumes form the basis of 
much of the later mathematical and analytical treatment of 
technical aerodynamics. ) 

“Etude de la Stabilité de Aeroplane,” Geo. de Bothezat. 
Dunod et Pinat. 

“Stability in Aviation,’ G. H. Bryan. London, 1911, Macmillan & 
Co. (The author has succeeded in putting airplane stability on a 
mathematical basis.) 

“Theorie Générale des Regimes de 
Paris, 1913, Dunod et Pinat. 

“Report on the theory of a streain line past a plane barrier and the 
discontinuity arising at the edge, with an application of the theory 
to an aeroplane.” Sir G. Greenhill. London, 1910, H. M. Sta- 
tionery Office. (Adv. Comm. for Aeronautics (Gt, Britain) 
Reports and Memoranda No. 19.) 


The Gyroscope 


Paris, 1011. 


Aeroplane,” Geo. de Bothezat. 


“Theory and Operation of the Gyroscope, and the Sperry Gyroscopic 
Compass,” Ensign B. E. Gelling, U. S. A. (Reprint from U. S. 
Naval Proceedings, Vol. 38, No. 2. Whole No. 142. 

“Engineering Application of the Gyroscope,” Elmer A. Sperry. (Re- 
print from Journal, Franklin Institute, May, 1913, J. B. Lippin- 
cott.) 

“Report on Gyroscopic Theory,” Sir Geo. Greenhill. London, 1914, 
H. M. Stationery Office. (Reports and Memoranda, Advisory 
Commission for Aeronautics, Great Britain.) 


Airplane Propellers 


“ Airscrews,’ M. A. S. Riach. London, 1916, Crosby, Lockwood & Son. 
(Excellent and clear treatise on working theory.) 

“ Luftschrauben-Untersuchungen,” F. Bendemann. Munich, 1912, R. 
Oldenbourg. 


Seaplanes 
‘Les Hydro-Aéroplanes,”’ F. R. Petit. Dunod et Pinat. 
(Theory and illustrations.) 

“Les Hydro-Aéroplanes,” P. Riviere. 
nautique. (Contains illustrations; no theoretical treatment.) 
“Die Wasserdrachen; Ein Beitrag zur Baulichen Eutwichlung der 
Flugmachine,” Joseph Hofmann. Miinchen, 1913, R. Oldenbourg. 
(Contains theory and illustrations; treats of complications due to 

waves.) 


Paris, 1912. 


Paris, 1913, Librairie Aéro- 


Operation of Airplanes 


“The Airman,” C. Mellor, 1913. 
license in France.) 

“Der Bleriot-Flugapparat und Seine Benutzung durch Pegoud,” P. 
Bejeuhr. Braunschweig, 1914, Friederich & Sohn. 

“Erecting and Aligning an 80 H. P. Avro Biplane Type 504.” Man- 
chester, 1915, A. V. Roe & Co., Ltd. 

“Essays of an Aviator.” London, “ Aeronautics,” 170 Fleet Street. 

“Le ee d'un Aéroplane,” P. Banet-Rivet. Paris, 1912, Gauthier- 
illars. 

“Stability of Aeroplanes,” Orville Wright. Washington, 1915, Smith- 
"aa Institution. (Reprint from Journal Franklin Inst., Sept., 
« 7) 


(Experiences while obtaining a pilot’s 


Balloons and Dirigibles 


“All About Zeppelins,” Kegan Paul French. 
Anlage und Betrieb von Luftschiffhiifen.”’ Christians. Miinchen 
1914, R. Oldenbourg. (Dirigible maneuvers, hangars, etc.) 
Astra Castra: Experiments and Adventures in the Atmosphere.” 
Hatton Turner. London, 1865, Chapman & Hall. (This volume 
ss is the classic of ballooning literature.) 
Le Ballon Libre.” Paris, 1911, Librairie Aéronautique. (Useful 
, treatment of the free balloon, practical and theoretical.) 
Etude sur la Dynamique des Ballons Libres,” Degouy. Paris, 1902-3, 
,.., Berger Levrault & Cie. 
Guide de l’Aéronaute Pilote,”’ Paul Renard. 
Pinat. (Treats of free balloons.) 
La Navigation Aérienne, l'Aviation et la Direction des Aérostats dans 
les Temps Anciens et Moderns,” Gaston Tissandier. Paris, 1886, 


ra Hatchette et Cie. 
Prall-Luftschiffe-Bau und = Betrieb von Prall-Luftschiffe,” 
P Basenach. Frankfurt, 1912, Aufforth, Co. 

Theory of Ballooning,” Reber. 


“Travels in the Air,” James Glaisher. London, 1871, R. Bentley. 
Military Uses of Aircraft 


Aircraft in War and Peace,” W. A. 

" Millan & Co. (Popular treatise.) 

Airships in Peace and War,” R. Hearne. London, 1910, J. Lane. 

Navy League Annual 1915-1916,” Robt. Yerburgh. | (Great Britain) 

um. vondon, 1916, J. Murray. 

Piir Mein Vaterland! Das gegenwiirtige Militiir Flugwesen und die 
Militirluftsehiffahrt der Europiiischen Grossmiichte,” Willy Hahn. 
Berlin, 1913, C. J. E. Voleckmann. 


Paris, 1910, Dunod et 


Richard 


Robson. London, 1916, Mac- 


AVIATION 


307 





“Etat Actuel de lAéronautique Militaire et Navale en France et Aa 
l’Etranger.” Paris, 1914, Librairie Aéronautique. 


“Sea, Land and Air Strategy, a Comparison,” Sir Geo. Aston. London, 
1914, J. Murray. 
‘“‘ Aircraft in the Great War,’ Grahame-White and Harper. London, 


1915, T. F. Unwin. 

‘Equipment for Aero Units of the Aviation Section’ (Tentative). 
Washington, 1916, U. 8. Gov’t. Printing Office. (List of equip- 
ment, tools, cost estimates, etc.) 

‘Manual for Aero Companies,” H. M. Satterfield. Buffalo, 1916, Jesse 
Kittinger & Co. (Digest and reprint of the Royal Flying Corps 
training manual.) 

“Training Manual Royal Flying Corps” (Provisional). Parts I and II. 
London, 1914, T. Fisher Unwin. (Part I. Care and operation of 
army aeroplanes. Part II. Military Organization of R. F. C. 
and methods of employing aeroplanes. ) 

‘Aeroplanes and Dirigibles of War,” Frederick A. Talbot. 
1915, W. Heinemann. 

“Some Engineering Details of Military Aviation,’ T. F. Dodd. Ur- 
bana, Ill., 1915, University of Illinois Thesis. 

“Aircraft in Warfare, the Dawn of the Fourth Arm,” F. W. Lan- 
chester. London, 1916, Constable & Company. 

“ Air War and How to Wage It,” N. Pemberton Billing. 

“Tales of the Flying Service,’ C. G. Grey. 

“In the Royal Naval Air Service,” London, BE. & F. Spon. 

“ Aircraft in War,” E. S. Bruce, London, 1914, Hodder & Stoughton. 
(The Daily Telegraph War Books.) 


London, 


General and Historical Books of an Elementary Nature 


‘ Aerial Navigation,” A. F. Zahm. New York, 1911, D. Appleton & Co. 
(A popular and entertaining treatise on the development of 
mechanical flight.) 

‘Aéro Manuel: Repertoire sportif, technique. et commercial de 
l’Aéronautique,’ Faroux & Bonnet. Paris, 1914, Dunod et Pinat. 
(Comprehensive volume treating of the history, sports, technical 
and commercial side of aeronautics; with many illustrations. 
tables and technical notes, the latter chiefly taken from WBiffel.) 

‘* Aeronautical Annual,” James Means. Boston, 1895, 1896, 1897, 
W. B. Clarke & Co. (Three volumes containing articles by 
authorities of the time, and repesenting the state of the art at 
that time. Excerpts published in 1910 in a fourth volume, “ The 
Epitome of the Aeronautical Annual.’’) 

“ Aeronautical Classic.”” London, Aeronautical Society of Great Bri- 
tain. (Comprises historical treatises as follows: ‘ Aerial Navi- 
gation,” Sir Geo. Cayley; ‘‘ Aerial Locomotion,” Wenham; ‘“ Art 
of Flying,’ T. Walker; ‘ Aerial Ships,’ Lana; “ Gliding,” Percy 
Pilcher and Stringfellow ; “ Flight of Birds,’”’ Borelli. 

“T/Aéroaautique Navale Militaire Moderne, France et l’Etranger,” 
‘h. Lafon. aris, 1914, Dunod et Pinat. 

* Aviation,” A. E. Berriman. London, 1913 Methuen & Co. 
Edition.) (An introduction to the elements of flight.) 

‘ Aviator’s Companion,” Dick and Henry Farman. London, 1910, Mills 
& Boon. (Interesting personal experiences of the authors.) 

‘Airships Past and Present,” A. Hildebrandt (Capt. in Prussian 
Balloon Corps). London, 1908 (Trans. from the German by 
W. H. Story), Archibald Constable & Co. (Treats of balloons 
and dirigibles in a popular way.) 

“Aircraft in the Great War,’ Claude Graham and Harry Harper. 
London, 1915, T. F. Unwin. (Popular description of military 
uses of aircraft.) 

‘* All the World’s Aircraft, War Flying Annual,” F. T. Jayne. London, 
1916, Sampson Lon, Marston & Co. (Illustration and dimensions 
of aircraft of different nations.) 

“ Curtiss Aviation Book,” Glenn H. Curtiss and Augustus Post. N. Y., 
1912, F. A. Stokes. (Biography and early experiences with 
Curtiss machines. ) 

‘Elementary Aeronautics,” A. P. Thurston. London, 1911, Whittaker 
& Co. (Contains interesting stream line photographs.) 

* First Man-Carrving Aeroplane Capuble of Sustained Free Flight—— 
Langley’s Suecess as a Pioneer in Aviation,” A. F. Zahm. 
Washington, 1915, Smithsonian Institution. (Account of flights 
of reconstructed Langley ‘“‘ Aerodrome.’ ) 

‘Flying: Some Practical Experiences,’ Gustave Hamel and C. C. Tur- 
ner. London, 1914, Longmans Green & Co. (Popular treatise 
with photographs, many of them taken from flying machines.) 


(Second 


“Jahrbuch der Luftfahrt,” A. Vorreiter. Miinchen, 1912 (Annual 
publication, J. F. Lehmann.) (An excellent general book. 
“Jahrbuch der Wissenschaftlichen Gesellschaft fiir Fugtechnik.” 


Berlin, 1913, 1914, 1915, J. Springer. 

“Memoir on Mechanical Flight,” 8S. P. Langley and C. M. Manely. 
Washington, 1911, Smithsonian Institution. (Construction and 
experiments with model and full sized self-propelled flying ma- 
chines: sequel now being compiled.) 

‘My Airships,” Santos Dumont. N, Y., 1904, Century Co. 
accounts of early experiments with dirigibles.) 
‘Progress in Flying Machines.” Octave Chanute. N. Y., 1894, Ameri- 
ean Engr. & R. R. Journal. (Compendium of experiments to 

date, 1894, made throughout the world in mechanical flight.) 

“ Practical Aeronautics,” C. B. Hayward. Chicago, 1912, Am. School 
of Correspondence. (Large volume containing much elementary 
information regarding theory and construction of aircraft.) 

“Revue Générale de 1’A’eronautique.” Paris, Libraire Aéronautique 
(Vols. 1-4 published several years ago, each volume by a different 
author. ) 

“Romance of Aeronautics,’ C. C. Turner. London, 1912, Seeley 
Service & Co. (An interesting acount of the growth and achieve- 
ments of all kind of air craft up to 1912.) 

“Researches and Experiments in Aerial Navigation,” S. P. Langley. 
Washington, 1908, Smithsonian Institution. (Accounts of suc- 
cessful experiments with the Langley model airplanes.) 

“Taschenbuch der Luftflotten (Kriegsausgabe),” Rasch and W. 
Hormel. Munich, 1915, J. F. Lehmann. (Pictures of balloons, 
dirigibles, airplanes and engines.) 

“La Technique Aéronautique,”’ Tomes 1-6. Paris, 1912, Librairie Aéro- 
nautique. (These volumes were published twice a year; contain- 
ing technical and general treatises. Nos. 5 and 6 bear date 1912.) 


Comprehensive Courses of Study 


“Cours D’ Aérontique.” L. R A. E. Marchis, Faculté des Sciences de 
Paris. Paris, 1910, ut seq., Dunod et Pinat. (University of 
Paris course put into book form, containing much historical and 
technical information: Vol. I, 1910, Statics and Dynamics_of 
Balloons: Resistance of the Air; Vol. II, 1911, Aerotatics, De- 
sign, Aviation, Eiffel’s Early Aerodynamical Experiments; Vol. 
III, 1912, Dynamics of Fluids, Various Aerodynamical Laboratory 


Aparatus. ) 
4 Vols. Paris, 1911. 


“Cours D’Aviation.’’ Georges Espitallier. 
speciale des Travaux Publics. 

“Pligerkurs Leitfaden fiir Militiir und Zivilflieger,” Joel Flassig. Vi- 

enna, 1913, J. Eberle & Co. 


(Popular 


Ecole. 
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*‘Lecons sur la Navigation Aérienne,” L. R. 


AVIATION 


E. Marchis Paris, 


Réchérches sur le vol des Oiseaux et l'art 


May 1, 1917 


Aéronautique,” M. J. 4. 


1904, Vve. C. Dunod. (Theory and operation of lighter-than-air Dubocket Nantes, 1834, Imprimerie de Mellinet, 

craft), . hee ans Sailing Flight, from Observations made at Constantine, Algeria,” J 
‘Le Navire Aérien” (Architecture, Equilibre, Stabilité), L. R. A. E. Bretoniére. 1894. (Copy in John Crerar Library, ¢ ‘hicago.) 4 

Marchis. Lecons faites en 1908-9 a la Faculté des sciences de ‘ Vogelfiug,’”’ Wilhelm Winter. Miinchen, 1895, Theodor Ackermann, 

Université de Bordeaux. Paris, 1909, Dunod et Pinat. (Treats “Le Vol Sans Bottement,” L. P. Mouillard.’ Paris, 1912, Librairie 


chiefly of Balloons.) 


Meteorology 


Aeronautisches Observatorium in Lindenberg.” 


‘The Atmosphere,” F. J. B. Cordiero, 
‘ The Conquest of the Air,” J. L. Roth. N. Y., 


\eronautique (Posthumous unpublished work.) 


Gliders 


‘How to Build a Practical Biplane Glider,’ H. S. Lynn. 


Berlin, 1906, ut seq * How to Build a 20 ft. 
: Spon and Chamberlain, 
1909, Moffat Yard & Co, 


(Contains a chapter on Aeronautics and Meteorology. 


‘Charts of the Atmosphere for 

Palmer. N. Y., 1911, J. Wiley & Sons. 
‘College P hysiography,’ * Tarr & Martin. 
Free Air Data: Sounding Balloon Ascensions 
and Huron,” Wm. R. Blair. 
Weather Observatory of Blue mont, Va.) 


* The Internal Work of the Wind,” S. P. Langley 
(Sets forth Langley’s theory of soar- 


Smithsonian Institution. 
ing flight.) 
* Meteorology,” Milham. 


‘Mechanics of the Earth’s Atmosphere,” 


Volume 1891, second 1910, a collection of 


Aeronauts and Avis tere,’ 


(Contains chapte * in which 
are a digest of Fundamental Principles of Meteorology. 

at Indian: rcatin Omaha 
Washington, 


(Text book of Meteorological Phenomena. 
Cleveland Abbé, (F irst 
translations of various 


Rotch & ** Aeroplaning : 
‘Model Balloons and 
‘Model Flying 


1912. (Bulletin, Mt. 


on an Q2 ‘Model Aeroplanes,” 

Washington, 1893 Marshall. 
illars. 

‘ Modéies 


scientific papers on the earth's atmosphere. ) 


Bird Flight 


‘Aeroplane Designing for Amateurs,” 
Reilly Britton Co. 
page 56.) 

‘Animal Flight,” Hankin. London, 1913, 

tions in India and Egypt.) 

‘Animal Locomotion, Walking, 
grew. New York, 1874, D. 


tion,’’ E. J. Marey. 
tory Analysis of Bird Wing Stroke; 


Victor Loug 
(Experiments to determine Bird Wing Shapes, 


Iliffe & Sons (Observa 


Swimming and 
Appleton & Co. 
‘Animal Mechanism—aA Treatise on Terrestrial 
New York, 1874, D. Appleton & Co. 
International Scientific Series 


‘Construction and Flying of Kites,” C. M. 


1916 
heed. Chicago, 1912, 


‘Practical Kites and 
* Pocket Book of 
taker & Co. 
on kites. 
German). 


Flying,” J. B. Petti 


and Aerial Locomo- 
(Labora 


Theory 


Machine,” 
Boys Book of Model 
“Theory and Practice 
‘* Model Flying Machine,” 


‘Petits Modéles d’Aéroplanes,” E. H. 


d’Aéropla nes 
Librairie Aéronautique. 


‘Manuel du Cerf-Voliste,”’ J. Le Cornu. 
‘Monograph on the Mechanics and Equilibrium of Kites,’ 
“ Kite Craft and Kite N 


Aeronautics,” H. W. L. 
franslated from German, 1907. 
A later edition of this handbook has been published in 


Biplane Glider,” A. P. Morgan. N. Y. 1909 
(Practical Prine iples of the G lider. ) , 


Model Aircraft 


and Practice of Model,” V. E. Johnson. 


Flying Machines,” J. H. Alexander. 


W. G. Aston. 


Aeroplanes,” F. A. Collins, 
of Model Aeroplaning,” Y. E. 


Johnson. 
A. P. Morgan. 
W. Twining with Dwgs. London, Percival] 


Dolifus. Paris, 1912, Gauthier 


leur Construction,” Adrien Fieux. Paris, 


Kites 


Miller. Fourth Edition, 
Paris, Librairie Aéronautique, 
’ Marvin. 


Tournaments,” C, Miller. 1915 


Aeroplanes,” A. H. Verrill. 


Moedebeck. London, Whit- 
(Contains chapter 


Bibliography of Aeronautical Patents 


Vol. IL.) : if F : see 
, ; < oo0 ; , os " Abridgement of Aeronautical Specifications filed at the British Patent 
Aviation, Comment l’oiseau vole, comment l’homme vyolera Wm ” . 02 °F 
ve — Ama : - ’ . S ¢ trewer & Alexs or. 4 89: ay 
Kress. (1905, Translated into French from German 1909.) Otlice, 1815 }-1891," Brewer & Alexander London, 1893, Taylor 
** Bird Flight as the Basis of Aviation,” Otto Lillienthal. serlin, 1889. ‘ys oo. ” Tatls € ‘onstable , 
English translation, N. Y., 1911, Longmans, Green & Co. (Re- —s fag = ee London, 1916, Constable & Os 
sults of numerous experiments made by O. and G. Lillienthal.) “TD Be al ate ions Minaemawnen Seed. ’ 2X 
‘Comment volent les Oiseaux—Le Vol Ramé,”’ R. Desmons. Paris, “ Peute Meera D1? "'M * tae ee ee 


1910, Dunod et Pinat. 
‘Die Flugberwegung der Vigel,”’ Karl Milla. 
IF’. Deuticke. 


‘L’Empire de L’Air,” L. P. Mouillard. 


Leipsig, Vienna, 1895, 


Paris, 1881, G. 


Paris, 1910, 


Massen. from Vol. I.) 


*joneer study of soaring birds and gliders. An English trans 


lation, “The Empire of the Air,” 
Govt. Printing Office.) 


Essay on the Theory of the Flight of Birds, Bats and Insects,” C. J 


L. Krarup-Hansen. Copcnhagen, 1869, C. 
treatise.) 

‘Flight of Birds,.”’ G. A. 
Great Britain, 
* Aeronautical Classics."’) 

‘Flight of Birds,” F. W. Headley. 


sorelli, 


London. 


London, 1911 
(Republication of Borelli’s work as one of the 


London, 1912 
‘First Report of the Bird Construction Committee,” J. D. Fullerton, 


was published 1893 by U. S. 

‘Bibliography of Aeronautics,” 
Smithsonian Institution, 

Steen & Fils. (Populai (3-2-17) being brought up to date.) 


‘Répertoire Descriptif 
Librairie 


des Brevets d'Inveation Deturés en France.” 
Aéronautique. (1910 Volume continued 
Bibliographies 


Paul Brockett. Washington, 1910, 
(This comprehensive volume is now 


Subject List of Works on Aerial Navigation and Meteorology in the 


Aeronautical Soc. of Library of the 


British Patent Office.” 
Patent Office Library, 
“List of Works on Aeronautics in the Science Library of the South 
Kensington Museum to Nov. 12, 1913.” 
Stationery Office. 
Books on Aeronautics 


London, 1905, British 


Series No. 17. 
London, 1913, H. M. 
Louis, Mo., 


in the St. Public Library.” C, C. 


‘The Greatest Flying Creature,’ S. P. Langley and EE. A. Lucas Crailie. St. Louis, Mo., Public Library. 
Washington. Published by the Smithonian Institution. Card Catalogue of ‘ronautical Works in the John Crerar Library, 

“Les Organes de locomotion aérienne chez les vertébrés volants,” R. Chicago’’ (Comprehensive collection, including private library 
Anthony. Paris, 1913, Librairie Aeronautique. of Octave Chanute.) 

‘Physiologie due Mouvement, Le voil des Oiseaux,” E. J. Marey. Paris ‘List of Books and References of Periodicals in the Brooklyn Public 
1890, G. Masson. Library.” Brooklyn, 1909, Prooklyn Public Library. 


‘La Résistance de l’air et le vol des Oiseaux,” 


Paris, 1911, Gauthier-Villars. 


Second Report of the 


comprising five technical 
papers and an introduction, makes up a 
volume of six hundred and fifty pages. 
The introduction includes an explanation 
of the methods by which the committee 
does its work, and a brief resume of the 
problems now wnder investigation. These 
latter cover a wide range, including labora- 
tory tests of various sorts, the further 
mathematical investigation of stability, 
researches on metals, the preparation of 
an up-to-date aeronautical bibliography to 
supplement Brockett’s work in this field, 
etc. A financial report for the past year, 
and an estimate of the needs of the com- 
mittee in carrying out its plans for the 
future, are also included. 

The first two of the five technical re- 
ports, those on aeronautic instruments 
and nomenclature, have already been re- 
printed in AVIATION AND AERONAUTICAL 
ENGINEERING, and call for no comment 
now. The third, presented by Profs. H. 
Diederichs and G. B. Upton, of Cornell 
University, is devoted to mufflers for air- 
plane engines, and gives a summary of 
what has been so far accomplished along 
these lines, in addition to the results of 


This report, 


‘Organization de la 
Hervé 


Maurice Gaudillot 


National 


some experiments performed at Cornell. 
The fourth report, and by far the most 
important of all, is by Prof. Charles E. 
Lucke of Columbia University, assisted by 
Prof. F. O. Willhofft, and deals with the 
design of gasoline carbureters. It con 
sumes, in itself, more than five hundred 
pages. The first part of the report gives 
a general review of the problem to be 
solved. The second is made up of a com 
plete list and classification of all United 
States patents relating to carbureters. 
This is followed by a reclassification of 
these patents according to a new system, 
and by drawings and specifications point- 
ing out the salient features of some 
hundreds of devices from among the 
several thousand examined. Part five is 
devoted to the theory of carburetion, and 
includes theoretical and empirical formu- 
las for the flow of fluids. Part six gives 
the results of a large number of tests on 
standard American carbureters, and is 
illustrated by a large number of curves. 
The report closes with a discussion of the 
literature on the subject, and a brief 
tabulation of conclusions and _ recom- 
mendations for future researches. 


Bibliographbie Générale de 
Paris, 1900, Violet 


l’Aéronautique,” H. 


Advisory Committee for Aeronautics 


report is a translation of a 
paper by L. Marehis, Professor at the 
University of Paris, on “ Experimental 
Researches on the Resistance of Air.” 
The various types of aeronautical labora- 
tories are discussed, and those at present 
in operation in France are described. 
There is a thorough treatment of graphical 
methods, including analyses of the 80 
called logarithmic charts used by M. Eiffel 
and others, and of the notations whereby 
the results of model tests of all sorts cal 
be applied to full-scale practise. This 1s 
followed by an inquiry into the extent to 
which such applications are permissible. 
There are also summaries of a great nul- 
ber of tests on flat plates, wings, and 
propellers. 

The report is a worthy successor to last 
year’s, and helps the reader to some idea 
of the value to the aeronautical world of 
such scientific organizations as the” Na 
tional Advisory Committee and the 
sritish Advisory Committee. The work 
of the laboratory is not spectacular, but 
it is no bens essential than that of the de 
- pilot or manufacturer of ma 


The last 


designer o 


chines. 
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Aircraft 


The rapid growth of the American mo- 
tor car industry has been looked upon as 
one of the wonders of the world’s progress, 
but the developments in machines for 
the navigation of the air bid fair to 
eclipse even the spectacular rise of the 
horseless road vehicle. Perhaps never 
pefore have men in the same decade been 
privileged to live through and take part 
in two great movements which so vitally 
affect the course of human affairs, 
hefore history began man’s en- 
deavor was centered upon the solution 
of the problem of transportation. The 
animal-drawn cart, the chariot, the coach, 
the steam and the electric railway record 
the progress of the centuries. With the 
commercial advent of the automobile only 
a few years ago the last word in the re- 
finement of a method of individual trans- 
portation seemed to have been reached. 

gut now almost before we have become 
accustomed to the economic changes 
wrought in our daily round of life by this 
horseless road vehicle we are forced again 
to revise our whole line of thought. We 
have been wont to picture ourselves as 
ereatures moving about on top of the 
earth. We are now asked to conceive that 
we are living at the bottom of an ocean 
of air, that we are crabs, jellyfish, snails, 
oysters or human whatnots by classifica- 
tion of temperamental endowment or cul- 
tivation. We must believe that for miles 
above us and about us there is a weighty 
medium through which and on which we 
must learn to move from place to place. 

No other means of transportation has 
come upon us with the suddenness of the 
flying machine. The European war has 
set the clock of this art ten years in ad- 
vance. The end of this development can- 
not even be guessed. 


Long 


Less than one year ago the American 
aircraft industry did not exist. Here and 
there inventors were following up hobbies 
of their own. In only two or three instances 
were commercial outputs achieved or 
even seriously considered. Governmental 
support was almost entirely lacking, and 
the only obligations felt by the inventor- 
builder were those of a financial kind. 


Millions Have Been Appropriated 


But suddenly all of this has been 
changed. Milions of dollars have been 


voted for aircraft by Congress, and the 
industry thus suddenly born has become 
a vital necessity in our plan for any fu- 
ture defence of this nation. The individ- 
ual engineer or builder is no longer an 
Irresponsible free lance, but has become 
merely a cog in the great industrial ma- 
chine in which the American nation is 
vitally interested. No human enterprise 
can expand twenty fold in a few months 
and continue a normal, healthy and logical 
growth. 

As a result of our rapid expansion in 
aeronautics, chaotic conditions are sure 
to ensue. Governmental departments or- 
ganized to handle a million dollar busi- 
ness annually are now expected to in- 
crease their activities by fifteen or even 
twenty fold and with a personnel forcedly 
inadequate through Congressional or legis- 
lative limitation. No standards in speci- 


fication and test of materials, in design 
of even minor parts, or in method of 
Production and treatment exist for the 
guidance of the aeronautic engineer. 


By Howard E. Coffin 


of the Council of National Defence 


The engineer is the originating end in 
any industry, and if his work is faulty 
or lacking in its adherence to accepted 
standards of excellence the efforts of 
all the other departments of the plant 
cannot make good his error. Some of us 
who are now watching developments in 
this great new industry have spent many 
years of our lives in solving the problems 
and smoothing out the engineering and 
production difficulties in the motor car 
field. 

The vast quantity production of motor 
vehicles in this country—many times that 
of all the other countries of the world— 
has been made possible only through the 
close cooperation of automobile engineers 
in the creation and use of standards in 
every phase of the art. Steel or cotter 
pins, tires or bolts, shaft ends or fittings 

everywhere the quantity supply of 
materials and parts is safeguarded against 
the inexperienced or irresponsible 
draughtsman through accepted and widely 
published standards, both as to materials 
and design. 

Standard materials may be stocked in 
quantity at their source and shipped im- 
mediately upon receipt of order. One in- 
stance only need be given to show 
the present state of affairs in the aircraft 
field and to emphasize the necessity of 
instant action. 


Chaos in Parts Manufacture 


A certain manufacturer of screw ma- 


chine parts is operating a large plant 
almost exclusively on airplane fittings 


for many different concerns. In one par- 
ticular bolt used for the same purpose 
by these airplane builders he is asked to 
turn out of his plant simultaneously six 
different specifications as to metal, each 
requiring a special heat treatment, fifty 
different lengths, eight variations of a few 
thousandths of an inch each in diameter, 
and six different thicknesses of bolt head, 
amounting in all to several thousand vari- 
ables intended to serve almost exactly 
the same purpose. 

When the further statement is made 
that this same maker is supplying more 
than three thousand parts for one well 
known model of airplane, these parts di- 
vided into 240 separate items, one may 
begin in some manner to appreciate some 
of the reasons for slowness in delivery 
on Government contracts for aircraft for 
the defensive service of the nation. The 
seriousness of this situation can be guessed 
when it is realized how utterly impos- 
sible is quantity delivery of finished ma- 
chines in the absence of even such simple 
standards. 

The aireraft art is young, and large 
investments in dies, jigs, special tools 
and production tools and fittings have not 
yet been made. No time must be lost 
in beginning this work on standards, upon 
which must be based the whole future 
development of the industry. In the auto- 
mobile business this work had to be done 
after millions of dollars of manufactured 
products were in the hands of private 
owners and after other millions had been 
invested in producing machinery. Hun- 
dreds of thousands of dollars worth of 
tire moulds and appliances had to be 
scrapped by the tire makers alone when 
standards were adopted in tire and rim 
sizes. 


809 


Industry Needs Standardization 


Standardization Coming 

Standardization in the motor car in- 
dustry was forced because materials could 
no ionger be purchased under the mul- 
tiplicity of special requirements drawn 
to suit the unrestrained whim of the 
designer. Like action will soon be forced 
in the aeronautical field—in fact, is being 
forced there now—and unless we can have 
definite accomplishment here and without 
delay, we will have before us the spectacle 
cf the throttling of our plans for national 
defence. 

The production of aircraft in America 
today is limited to the ability of parts 
makers to make delivery on non-standard 
materials. Will we profit by the lessons 
of the motor car industry and cure this 
ailment while the art is yet young? 





Diseases of Airmen 
(From the Lancet.) 

From leakage of petrol spray the pilot 
may become dizzy, and the exhaust gases 
from the engine—carbon monoxide and 
dioxide—may cause headache, drowsiness 
and malaise. The rarefied air at great 
elevations may induce the symptoms well 
known in balloonists, and Wells refers to 
a case of frost-bite in an airman who had 
been exposed to 34 degrees of frost at an 
elevation of 15,000 feet. Psychasthenic 
symptoms—namely, loss of self-confidence 
and the resulting mental worry (aeros- 
thenia)—are not uncommon, and prove 
that the victim has mistaken his sphere 
of activity. 

Flying is undoubtedly the job of a 
young man under thirty years of age, and 
not every young man is temperamentally 
or physically fitted to carry it through. 
Perfect eyesight is necessary to insure 
safe landing, correction with glasses be- 
ing not without its dangers; perfect hear- 
ing is essential to detect the first indica- 
tions of engine defect, and free movement 
of the joints of the lower limbs to con- 
trol the steering gear. Fits and tendency 
to faint absolutely deter the aspirant 
from the air service. In one remarkable 
instance at Haslar an airman who fainted 
with the result that the airplane dived 
nose downward 1,200 feet into a ploughed 
field, escaped with such minor injuries 
that he was at first extremely loath to 
give up this branch of the service. 

Government Wants Aircraft 
Inspectors 

The United States Civil Service Com- 
mission is conducting examinations to fill 
the position of assistant inspector of en- 
gineering material for aircraft. There 
are at present six positions open, paying 
from $4.48 to $5.04 per day, and the com- 
mission, due to the lack of eligibles and 
urgent needs of the service, is receiving 
applications at any time, rating examina- 
tion papers when received, and will make 
appointment with the least possible delay. 

Competitors must have had at least one 
year’s experience as machinist in a fac- 
tory constructing gas engines for auto- 
mobile or airplane use, or as inspector of 
airplane or automobile engines, or one 
year’s actual experience in flying. In the 
examination, experience counts for sixty 
points, and education of a technical nature 
for forty points out of a total of 100. Ap- 
plicants are to apply for Form 1,312 to the 
Civil Service Commission, Washington, 
D. C., stating the title of the examination. 








The Duesenberg Motors Corp., which has 
produced highly successful automobile and 
motor boat engines, is now making at its 
new plant at Edgewater, N. J., airplane 
engines, and is in a position to fill orders. 
The photograph shows the _ four-cy] 
inder engine, brief specifications of which 
are: bore 4% in., stroke 7 in., weight, 
with magneto, carburetor, gear reduction 
and propeller hub, 509 Ib.; without gear 
reduction 436 lb. The manufacturer states 
that the engine develops 125 hp. at 2100 
r.p.m. (propeller speed 1210 r.p.m.) 


Manufacturers’ Association Activities 


The Aircraft Manufacturers’ Association 
has opened executive offices at 501 Fifth 
avenue, New York City, and is now tak- 
ing measures to obtain definite informa 
tion on the resources of manufacturers 
and the producers of raw material in con- 
nection with materials entering into the 
construction of aircraft of all descrip- 
tions. 

Manufacturers of small parts, fittings, 
ete., and mills producing fabrics suitable 
for wing covering are invited to submit 
samples and catalogs, together with a 
statement of their ability to produce the 
various products, which is to be placed on 
file with the Association. 

One of the objects of the Association 
is to create a clearing house for the ex- 
change of ideas and to obtain and stand- 
ardize small parts and equipment and in 


this work it is cooperating with the 
National Advisory Committee for Aero- 
nautics., 





The Duesenberg l-Cylinder 16-Valve Engine 




















There are two inlet and two exhaust 
valves for each cylinder. The cylinders 
are semi-steel, with aluminum plates en 
closing water jackets Pistons are Mag 
nalite aluminum compound and specially 
ribbed. Valves are tungsten steel, 115-16 
in. inlet and 2 in. exhausts The valve 
stems are lubricated by splash in the 
valve action covers. Connecting rods are 
tubular, chrome nickel steel. The crank 


shaft is one piece forging, hollow bored, 
214 in. in diameter at main bearings. The 
erankease is of aluminum, barrel type. 


S. A. E. 
tecause of war conditions, the summer 
meeting of the Society of Automotive Engi 
neers, scheduled to be held the last week 
in June at Ottawa Beach, Lake Michigan, 
was ealled off by the Council of the So 
ciety at a meeting held a few days ago in 
Chicago. The engineers are more and 
more engrossed in war activities, and few 
of the members have the spare time for 
such a meeting. 

Instead of four days at Ottawa Beach 
it was voted to spend one-day on the 
summer meeting and hold it in Washing 
ton, D. C., on Monday, June 25. Wash 
ington was selected because many Govern 
ment departments are closely associated 
with the work of the Society. 


Summer Meeting 


S. A. E. Opens Washington Office 

A Washington office of the Society of 
Automotive 
the Munsey 


be opened in 
with 


Engineers will 
Building in connection 
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The engine is lubricated by an oil pump 


in the base, supplemented by a_ splash 
system. An oil pressure of approximately 
25 Ib. is maintained, thus insuring thor- 


ough lubrication. The troughs under the 
connecting rods are constructed so that 
each rod will dip up a supply of oil, re 
gardless of the angle of flight. 

The engine can be operated with or 
without the reduction gear. Two of these 
engines can be installed side by side ina 
comparatively small which is al 
advantage in Some cases, 


space, 


the Council of National Defense as soon 
us arrangements can be made. Coker F. 
Clarkson, general manager, or his assist 
ant, Herbert Chase, will probably repre 
sent the society almost continuously in the 
Washington office. 

It is possible the Society will assist in 
aviation standardization work, and also 
in the training of mechanics for aviators 
as well as in training and supplying me 
chanics for many other parts of war 
service, 


Joy Aviation Field Offered to U. 5 
Joy field, near Detroit, owned by Henry 
B. Joy, has been offered through Sidney 
I), Waldon to the United States Goverl- 
ment for aviation training. This field was 
inspected in 1915 by United States avit- 
tion officers and a favorable report was 
made, The Packard Company has bee? 
testing its aircraft motors out on this 
field, which is near Mount Clemens. 
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Philosophical Society Discusses 
Aeronautics 

Discussion of aeronautics marked the 
closing at Philadelphia of one of the most 
interesting and important conferences ever 
held by the American Philosophical So- 
ciety. 

Among the subjects considered was the 
selection and application of a fuel that 
would cost less than gasoline and at the 
same time contain desired qualities in 
giving power for an airplane engine. 

; Safe Route for Aviators 

The establishing of regular “safe 
routes” from place to place was explained 
by Charles F. Marvin, Chief of the United 
States Weather Bureau. He stated that 
through the use of balloons, temperatures 
and wind currents between certain towns, 
or army posts could be easily recorded and 
from data collected in this way, routes 
could easily be layed out. So complete 
would information, gathered in this way 
be that a time schedule could also be ar- 
ranged. 

Mechanical Aspects of Airplanes 

William Frederick Durand, Ph.D., 
chairman of National Advisory Com- 
mittee for Aeronautics, read a paper on 
the mechanical aspects of the airplane. 
Dr. Durand said that “the high price of 
gasoline, which is used as fuel in all 
American airplanes, forms a barrier hard 
to get over. Due to this fact a serious 
limitation is placed upon the economic use 
of the airplane for either military or com- 
mercial purposes. The development of an 
engine which will use fuel other than 
gasoline is one upon which many are now 
concentrating their minds. 

“It will not be without interest at this 
point to note the fuel cost per ton-mile 
for airplane services as compared with 
the same item for railroad and marine 
transport.” said Dr. Durand. “If we 
take an airplane with, say, 150-hp., earry- 
ing nine hundred pounds of cargo at a 
speed of sixty miles per hour, with gaso- 
line as fuel, which now costs in quantities 
20 cents per gallon, we will find that the 
cost is high, being about 10 cents per ton 
mile. 

“This will compare with about 1-10th 
cent in the case of a heavy freight train 
and with about 1-40th cent in the case of 
a 10,000-ton steamer. The fuel cost for 
merely carrying dead weight may, there 
fore, readily be from one hundred to four 
hundred times as great as for railroad or 
marine carriage. 

“Therefore, for the ship the net cargo 
weight may be, for moderate speeds as 
high as 50 per cent of the gross weight, 
while for the airplane it will be from five 
to eight times this amount. 

“Again, the ship requires for, say, a 
Speed of 15 miles per hour, a horsepower 
of 5,000 or less, or not exceeding 1 hp. for 
4,500 Ib. gross weight. On the other hand, 
the airplane requires something like 1 hp. 
for 15 to 20 Ib. gross weight. Again, the 
fuel for the airplane engine costs eight 
times as much per horsepower hour devel 
oped as for the ship prime mover.” 

Effect of Air Currents 

Dr. Edwin Bidwell Wilson, Ph.D.. pro- 
fessor of mathematics of the Massachu- 
Setts Institute of Technology, read a 
paper on air currents with regard to 
aeronautics. Most air currents, accord- 
Ing to Prof. Wilson, are not dangerous. 
He explained that a current of air catch- 
ing the plane from below would do no 
More than simply raise the plane about 
‘0 ft. higher and that no mishap would be 
likely to result. Side gusts and rotary 
gusts are the ones which most try the 
mettle of the aviator. The rotary gust 
is the most dangerous of these, especially 
When encountered in a head-one direction. 
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Should the aviator be unfortunate 
enough to come in contact with a rotary 
current the plane would be whirled 
around and finally sent in a spiral dive 
to earth and destruction. The side cur- 
rents catching the rear of the airplane 
forces the front of the plane around, 
bringing the craft head on into the cur- 
rent. Rotary currents of air are gener- 
ally encountered when flying near a build- 
ing or over a forest. These are caused 
by the earth's attracting air currents. For 
this reason aviators always climb to an 
altitude of several thousand feet when 
making a flight. 

Favored Standard Sizes 

Dr. Jerome C. Hunsaker, assistant naval 
constructor of the United Stated Navy, 
spoke on the problems encountered by the 
Navy Department in the construction of 
all types of air craft. He was highly in 
favor of building all airplanes a standard 
size, but stated that at present this could 
not be done, due to the many types of ma- 
chines. 

Regarding currents in the air, he stated 
that in a recent accident a Government 
plane, which was flying near a battleship, 
suddenly turned and crashed into the bow 
of the ship. Although this machine was 
being piloted by one of the Army’s most 
competent men, no definite solution of the 
accident was ever made. He said he be- 
lieved that this machine was caught in 
a rotary current, as had been explained 
by Dr. Durrand. 


Du Pont Aviation School 

An aerial patrolling system, involving 
the expenditure of $500,000 for equip- 
ment and an annual upkeep cost of $250,- 
000, has been announced by Pierre du 
Pont of Wilmington, Del., for the protec- 
tion of the E. I. du Pont de Nemours «& 
Co.’s plants, according to the /nvestment 
Bulletin. It is to be in operation within 
thirty days. 

The station will be in charge of Harry 
N. Atwood, head of the Atwood Aero- 
nautic Company of Williamsport, Pa. 
Orders were placed last week with the 
Curtiss Aeroplane Co. of Buffalo for $100,- 
000 worth of machines, and the Thomas- 
Morse Aircraft Corp. also received an 
order for $50,000 worth of equipment. 

In addition to protecting the powder 
works from aerial attacks the Du Pont 
system will serve as a training school, 
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Princeton Aviation Corps Formed 

Through the patriotic generosity of 
Percy Rivington Pyne, ’78, the Aviation 
Corps of Princeton University has been 
presented with two Curtiss JN-4 air- 
planes, which will enable the prompt for- 
mation of the corps for training. Mr. 
Pyne has also agreed to pay for the 
hangars for the machines, and for the ex- 
pense of the necessary mechanicians to 
maintain the airplanes. 

Over 200 Princeton students have ap- 
plied for service in the flying corps, and of 
this number sixty will be chosen for train- 
ing. A flying field has been secured and 
uctive work will be started as soon as the 
two machines arrive, which is expected to 
be during the first week in May. 

Lieutenant Edward R. Kenneson, of the 
Army Reserve Flying Corps, will be head 
instructor, and Marshall F. Mills, ’02, bas 
been made General Director of the Corps, 
which has the following list of officers: 

President: ex-officio, John Grier Hibben, 
president of the University. F 

Faculty Board: Professors Trowbridge, Ray- 
croft, Thompson, Brown, Heermance, Mather 
and Kemmerer, Col. Libbey and Captain Sil- 
vester, . 

Undergraduate Officers :_ 
tardwell: vice-president, V. C. 
tary, W. B. Kelly. : 

Advisory Board: Capt. Heintzelman, Percy 
Rk. Pyne, Rodman Wanamaker, James Barnes, 
Marshall Mills, Hobart Baker, H, H. Salmon, 
Jr.. Prof. K. N. Condit and Prof. F. H. Con- 
stant. 


president, D. E. 
Grant; secre- 


Benoist Building Large Seaplane 

The Benvist Aeroplane Company have 
finished three of their standard 100-hp., 
three-passenger boats, which they are now 
using in the school at Sandusky, Ohio, and 
are working on a large twelve-passenger 
boat to be equipped with a 350-hp. 12-cyl- 
inder Roberts engine. This large machine 
is to be used in the passenger-carrying 
service between Sandusky and Put-in-bay. 
It is contemplated to make a round trip 
each day during the summer between 
these two points, and one or two round 
trips a week between Sandusky and De- 
troit. 

Besides these large machines, specifica- 
tions are going through for a twenty-five- 
passenger twin-motored Benoist cruiser to 
use two of the 350-hp. Roberts engines. 
This machine will probably be one of the 
largest built, and will differ from the 
usual twin-engined machine, in that both 
engines are placed in the bow of the boat. 

















STUDENTS AND INSTRUCTORS OF 


THE Curtiss ScHoort AT MIAMI, FLA. 
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Dayton Wright Airplane Co. 
Organized 

Announcement is made of the forma- 
tion of the Dayton Wright Airplane Co., 
with $500,000 capital, and the Wright 
Field Co., with a capital of $10,000, both 
with offices at Dayton, Ohio. 

The directors are Orville Wright, Ed- 
ward A. Deeds, president of the Day- 
ton Engineering Laboratories Company; 
Charles F. Kettering, Harry E. Talbott 
and Harry E. Talbott, Jr., the last named 
being president. 

The airplane company will manufacture 
airplanes, and the field company will con- 
duct an aviation school, which is expected 
to work in cooperation with the United 
States Army, in training military avia- 
tors. 

The school will be operated under the 
direct supervision of Mr. Wright, with 
Howard M. Rinehart as chief instruc- 
tor. The formal opening will take place 
between May 15th and June Ist. 

Machines are already under construc- 
tion and are being equipped with Hall- 
Scott engines. It is expected that the 
first of the new machines will take the 
air within two weeks. 

































































New Naval Aviation School 

Lieut. Robert W. Emmons, 2d, chairman 
of the subcommittee on naval forces of the 
Massachusetts Committee on Publie Safe- 
ty, has requested that notice be given that 
the Naval aviation school at Squantum, 
which was announced to open on June 1, 
will now open on May 1 or soon after. 

This change in the opening date for 
classes at the new aviation school is pos 
sible because of the progress made in 
preparing the grounds and in the work on 
the hangars, etc. 

Because of this advancement of the 
opening date, it is possible to train one 
more class of men than had been expected, 
and, therefore, the Committee on Naval i ae ae 
Forces requests that all men intending to Mason L. W. 1 fi oselllings _— “st 
apply for admission in these classes, ap FLYING Corps, Now Here WITH THE 
pear personally at the rooms of this com BRITISH MISSION 
mittee at the State House, where all in 
formation and blanks are obtainable. 

To join the flying squadron classes, ap 
plicants must be between 18 and 24 years Major H. B. Hersey, who formerly was 
old, must have a college education or be a at the head of the Milwaukee weather 
college student, or at least have extra bureau, has been given an appointment in 
mathematical training; must be of sound the lighter-than-air division of the air 
physical health, and have perfect sight staff of the United States army and will 
and hearing. proceed to Fort Omaha for duty 











Maj. Hersey Goes to Fort Omaha 























SEATING SECTION OF THE SrANDARD MOopbEL H-5 
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Columbia Students Form Unit 

One hundred and twenty-five students 
and alumni of Columbia University, New 
York City, have enrolled in a fiving cor 
approved by the National Aerial Coast 
Patrol Commission, and to be known ag 
Aerial Coast Patrol, Unit No. 4. The unit 
has been given the use of a seaplane be 
longing to Howard 8S. Borden. and wig 
begin training on Long Island within g 
few days. Instruction will be given by 
Philip Sims, who has seen service ag an 
aviator in the English army. 


First Naval District Station 

A naval aviation training station and 
base has been opened = at Marblehead, 
Mass., by the naval reserve. Twelve of. 
ficers and 100 men will man the station, 
which will be in command of Lieut. God. 
frey L. Cabot, aide to Lieut. Edward ¢ 
Blakeslee. The camp will be the first to 
be established by the Government in the 
first naval district. 


Richardson Building Factory 

The Richardson Aeroplane Corp. of 
New Orleans has begun the construction 
of a factory on the shore of Lake Pont- 
chartrain. 

It is stated that test flights of the bi 
plane to be made will be possible within 
sixty days. 


Army School at Chicago 

The War Department has practically 
completed arrangements for opening a 
training school for pilots at the field of 
the Illinois Aero Club at Ashburn, near 
Chicago, 

The site was selected by Col. Samuel A 
Reber and Capt. Joseph C, Morrow, of the 
Signal Corps. Capt. Roy 8S. Brown will 
be the officer in charge. 

Seventy-five students, to be chosen from 
the hundreds of applications, will undergo 
training. The station will start with an 
equipment of forty-eight Curtiss machines. 


St. Louis Wants Army School 

Contributions are being received for a 
campaign inaugurated by the Missouri 
Aeronautical Society and other organiza 
tions interested in aviation for the pur 
pose of raising a fund to lease grounds in 
the St. Louis district which are to be 
placed at the disposal of the United States 
army for an aviation field. 

John G, Lonsdale, treasurer of the se 
ciety, is receiving contributions, which 
range from $5 to $1,000. The men inter 
ested in bringing one of the aviation sta 
tions to St. Louis are anxious to collect 
suflicient money by the end of next week 
to wire the department an offer of a site 


Gnome Engine Construction 
In the construction of the 100 hp. 
Monoplane Gnome airplane engine. 55 
forgings are used for each engine, hat 
ing na total weight. before being ma- 
chined. of 1900 Ib. The total weight of 
the engine complete being only 272 Ib. 
the great difference hetween the weight 
of the rough forgings and the finished 
parts strikingly illustrates the work neceé 

sary to make an engine of this kind. 


New Curtiss School at Buffalo 
The new aviation school of the Curtiss 
Co. on Lake Erie, is rapidly approaching 
completion, and will be opened at a 
early date, 
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CURTISS AEROPLANE & MOTOR CORPORATION 


280 


260 


240 


. POWER 


THE Motor shown above is 
Vee, 4 stroke cycle, rated 
R.P.M. 

Weight with propeller hub 


Full information and installation dimensions gladly furnished on request 


CURTISS AEROPLANE & MOTOR CORPORATION 


BRAKE HORSE POWER CURVES 
SHOWING THE PROGRESSIVE PERFORMANCE 
OF THE 
CURTISS “V2” ENGINE 


5 «7 


GASOLINE CONSUMPTION 
LBS. PER H. P. HR. AT 1400 R. P.M. 


53 
-54 


55 
56 


, Feb., 1917 

Jan., 1917 

<= Nov., 1916 
~_—_ Sept., 1916 


AZ ~~ _-~ Aug., 1916 

a _> April, 1916 
Sy __-—  Feb., 1916 

Pi OE Oct., 1915 


1000 1100 1200 1360 1460 1500 1600 1700 1800 
REVOLUTIONS PER MINUTE 


a Curtiss 8-cylinder, Double ignition, two high tension—8-cylinder 
at 200 H-P at 1400 magnetos. 
Water cooled—centrifugal pump. 
Oiling-force feed to all bearings. 


725 pounds. 


BUFFALO, N. Y. 
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.60 




















es 


















AVIATION 






































THOMAS NAVY HYDROAIRPLANE, TYPE SH-4. 





This machine has been designed particularly for training purposes, for 
either land or water use. Good inherent stability is secured by careful 
balance and moderate dihedral wing setting. Control surfaces are of 
generous dimensions to insure ease of handling under all conditions. 


Speed range 40 to 65 M.P.H. with 100 H. P. motor 





Contractors to U. S. Army and Navy 





===THOMAS-MORSE AIRCRAFT CORPORATION== 


SUCCESSORS TO THOMAS BROS. AEROPLANE CO., INC. ITHACA, N. Y. 


THOMAS AEROMOTOR COMPANY, INC. 

















BURGESS PRIMARY TRAINING TRACTOR, TYPE B. P. 


This machine was designed by W. Starling Burgess at the request of the United States Army 
for a primary training tractor airplane having a practical side by side seating arrangement with 
duplicate controls. 

This has been accomplished without sacrificing in the least the efficiency or appearance of the 
machine. 

It fills the urgent need found at present in the aviation schools—giving great range of control 
and allowing the instructor to be at side of the pupil during flight, thereby facilitating instruction. 

This has been proven very satisfactorily in experimental flights as well as in the official trials 
through which this machine passed with great success. 


THE BURGESS COMPANY, Marblehead, Mass. 


MANUFACTURERS OF THE BURGESS-DUNNE AND BURGESS SEAPLANES 
SOLE LICENCEES FOR THE DUNNE PATENTS 
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Speed Range with two persons and four hours fuel *38-75 M.P.H. 
th; Powered with Sturtevant 8 cyl. 140 H.P. Aluminum Motor. 





Unusual Load-carrying and Safety Reserve 


STURTEVANT AEROPLANE CO. JAMAICA PLAIN—BOSTON 


HUVUVOTTEA NEON NET OVNPUAIS TUE HAM 








ANNOUNCEMENT 


The Flint Aircraft Co., Inc. 
Airplanes of Military Types 





Flint, Michigan 
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CLOTHING FOR AVIATORS 


WINDPROOF — WARM — WATERPROOF 


= 


oe 


WE ARE SPECIAL- WE ARE PRE. 
ISTS IN THE MAN- | “OE PARED TO FUR. 
UFACTURE OF EOWA! | NISH THE VERY 
y = HIGHEST GRADE 

AERONAUTICAL BALLOON 


RUBBER PA 1 | 4 FABRICS 
GOODS | _ j , = | In Various Textures, 


Weights and Colors. 
TA’ S° SHOES 
rane See _- GASOLINE HOSE 
Light Baye: MATTING 
Flexible—W aterproof A eat ey ®. SHOCK ABSORBERS 
Non-Slipping : 2 2 sae Both Ring and Cord 








UNITED STATES RUBBER COMPANY 


1790 Broapway, NEw York 








ACKERMAN WHEELS 


In actual service have substantiated every claim made for 
them and more. 


Their wonderful strength and resiliency are best 
evidenced by their ability to absorb shock and prevent 
rebound in landing and getting away. 


Orders and inquiries from America and 
foreign countries are conclusive proof that 
Ackerman wheels are meeting with favor 
from manufacturers and pilots. 

{CKERMAN WHEELS are built in different sizes 
to carry any load from 500 pounds and up 


FULL DETAILS WILL BE 
MAILED UPON REQUEST 


THE ACKERMAN WHEEL CO. 


ROCKEFELLER BUILDING, CLEVELAND, O. 
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Monoplanes Seaplanes 
Biplanes Flying Boats 


GALLAUDET AIRCRAFT 
CORPORATION 


Factory: New York Office: 
East Greenwich Marbridge Bldg. 


Rhode Island 1328 Broadway 


Wittemann-Lewis Model 2-C, 90 h. p. 


WITTEMANN-LEwis AIRCRAFT COMPANY 
NEWARK, N. J. 


Lincoln Highway, near Passaic River 
Telephone Market 9096 


New York Office: 17 Battery Place Telephone Rector 246] 
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ELJ-5 


Officers of the Heavier-than-air 


Services of the United States 
and their Allies are invited to 
inspect the 
Janney 
Aircraft Company’s 
New Model 


Training Tractor 
Biplane ELJ-5 


With Hall-Scott A-5 Six Cylinder Engine 


Detailed Description 
upon request 


JANNEY AIRCRAFT CO. 


MONROE, MICH. 


-___—_—.. 


C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 














EXCELSIOR PROPELLERS 


The propeller without an equal. They are superior to 
any propeller produced They are used extensively by 
all the leading Aviators. Large stocks and prompt 
shipments. NO GRADES. THE BEST AT THE 
SAME PRICE FOR ALL. BOOKLETS FREE. 


EXCELSIOR PROPELLER COMPANY 
ST. LOUIS, MO. 

















ONE YEAR—24 ISSUES—ONE DOLLAR 


AVIATION AND AERONAUTICAL ENGINEERING 


The COURSE IN AERODYNAMICS AND AEROPLANE 
DESIGN, by the Instructors in Aeronautics in the Massachusetts 


Institute of Technology. 


SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 


POPULAR AERONAUTICAL ARTICLES in Every Issue, IIlus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 


All the REAL NEWS of the Industry and of the Aviators presented 


in Condensed and Attractive Form. 


The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 


THE GARDNER, MOFFAT COMPANY 


120 West 32d St., New York 
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AIRPLANE CRANKSHAFTS 


With a Perfect Record 
WYMAN-GORDON COMPANY 








Every precaution known to science 
to safeguard quality is found WORCESTER, MASS., U. S. A. 
in our factory methods. ESTABLISHED 1883 











OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


A. C. DUTTON LUMBER CORPORATION 





Mills General Sales Department Wharves, Warehouses 
SOUTH BEND, WASH. SPRINGFIELD, MASS. and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y. 











A POPULAR PRICE LAND OR WATER PLANE 


TWO TWO 
PLACE PLACE 

LAND WATER 
MODEL ase: MODEL 
$3,000 Sata S38 $3,100 


KYLE SMITH AIRCRAFT CO., =: =: WHEELING, W. VA. 























The “Christensen Self-Starter” for Aviation Motors 


WEIGHS ONLY 40 LBS. COMPLETE 


Uses Gasoline and Air, Furnishing the Compression Stroke of the 
Motor Without Turning It. 


Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Efficiency. 


Standard Equipment on ‘‘Thomas’’ Motors. Used by U.S. Army and Navy 
WRITE FOR CATALOG OF AER, MODEL 


Can be applied to 4,6, 8, and!2_ THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 























Cylinder Engines. 
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=> BENOIST—~ 
Four Standard Models 


Single and Twin Motored 
Three to Seven Passengers 


Holder of many World and American 
Records 


Six Years Practical Experience 


Land and Water Airplanes 


On application by interested parties, we will submit 
specifications on triple and four motored machines car- 
rying as many as twenty passengers, and guarantee 
performance. 


Benoist Aeroplane Company 
SANDUSKY, OHIO 








A Limited Number of Bound Volumes of 


AVIATION 


AERONAUTICAL ENGINEERING 


(440 Pages) 


Containing First Twelve Installments 
of the Twenty-four Part Course in 


AERODYNAMICS AND 
AIRPLANE DESIGN 


Are Now Available at $3.00 per Volume 


THE GARDNER, MOFFAT COMPANY, Inc. 
120 WEST 32d STREET, NEW YORK 

















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 











Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Gelestion Gloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Celestron sheets «° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 











May |. 1917 
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\ 








May m 1917 


AVIATION 321 





Heavy Elastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 

















Standard H-3 equipped with our cord 


J. W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS. 





“CHELSEA” 


EIGHT-DAY, HIGH-GRADE 


SHIP'S BELL 
CLOCKS 


And Non-Striking Clocks — Practically Waterproof 
Cases, for use on YACHTS, STEAMSHIPS, 
MOTOR BOATS, HOUSEBOATS, Etc., and 


AEROPLANES and SEAPLANES 


ALSO our (patented) AUTOMATIC SHIP’S BELL CLOCK. 
The Clock in pilot house, cabin, etc., operates large bell forward 
irculars on application—latest-up-to-date accessory. 


And, Clocks for Finest Residences, 
Clubs and Automobiles 


The Standard of the World 


On Sale by Highest Class Jewelers 


and Dealers in Nautical Instruments 














CHELSEA CLOCK CO., 16 State St, BOSTON, MASS. 
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GasKets Packing 





VELLUMOID 


For 


Oil, Gasoline and Water Connections 


TOUGH COMPRESSIBLE 





FLEXIBLE 





Expert Gasket Cutting Department 
Prompt Deliveries 


FIBRE FINISHING CO. 


27 State Street - - Boston, Mass. 
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Reduced Aluminum 


Aviation Barometer 


Made in United States. 

R Movement compensated to overcome changes in temperature. 

i Dial revolves so zero of altitude can be set at the hand at 
start of flight without showing error, as scale is equally 
divided. 

Supplied to U. S. Navy, U. S. Signal Corps, leading manu- 
< facturers and to different Foreign Governments. 

x In material, workmanship, pride of manufacture, no effort 
is lost, no expense spared to make this Barometer worthy 
of the Tycos Reputation. 

Let us submit information on this Barometer as well as on 
Inclinometers and Pocket Altitude Barometer—the purchasing 
we leave to your discerning judgment. 


Taylor /nstrument Companies 
Rochester, N. Y. U.S.A. 


For sixty years makers of scientific instruments of superiority 
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considering radium compounds, and although 

a spot or figure painted with Radium 
Luminous Material shines continuously with a 
luminescence superior to any other such compound, 
and bright enough to be seen a/ways, you may want 
to know w/y Radium Luminous Material will be 
brighter and why it will last longer. 


consi is the first fact to be examined when 


Reasons: The raw materials are taken care of in 
our own organization from the Carnotite ore in our 
Colorado mines, through its shipment, reduction, 
crystallization, radium element, manufacture into 
Radium Luminous Material and the compounding 
of chemicals to the painting of the self-luminous 
powder on dials and pointers, spots and figures, to 
make them shine in the dark without exposure to 
light. 


Every stage is carefully tested by chemists and 
inspectors long experienced in such work. This is 
part of our Service, this is the w/y of our superior 
quality. 


We say this now; let us prove it 





RADIUM LUMINOUS MATERIAL CORPORATION 
55 LIBERTY STREET, NEW YORK 














TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY, PA. 
New York Office: Woolworth Building 














Ql POND 


The Standard Dope 


or 





Airplane Surfaces 


Du Pont Dope is not an experiment. It has 
successfully withstood the test of service on over 
90% of the airplanes produced in the United 
States. 


Du Pont Dope is the product of chemical special- 
ists on cellulose solutions who have been in close 
touch with the development and requirements of 
the airplane industry since its inception in this 
country. 


Du Pont Chemical Works 


E. I. du Pont de Nemours & Co., Owner 
120 Broadway New York 








GENERAL ORDNANCE COMPANY 


NON-RECOIL GUN 


There are hundreds of these guns 
being used Abroad in the War on 


AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 


SOLE MANUFACTURERS (DAVIS PATENTS) 


THE GENERAL ORDNANCE COMPANY 
DERBY, CONN., U. S. A. 
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COUNTERBALANCED 


Patent applied for 





May 1, 1917 





a Pas Sanders Co. 


ESTABLISHED 1905 















WE HAVE SHIPPED 41345 
COUNTERBALANCED 
CRANKSHAFTS 
up to 
April 19, 
1917 


Manufacturers of 


AVIATORS’ 
CLOTHING 


Leather—Cravenette, Waterproof Can- 
vass Duck, Government Khaki, Extra 
Heavy Russian Linen, Army White 
Duck Suits and Hoods 
Made to Order 





AVIATION 
CRANK SHAFTS 
WE ARE _ SERVING 

11 AVIATION MOTOR 
COMPANIES MAKING 16 

DIFFERENT MODELS. 

WE HAVE SHIPPED 3589 
AVIATION CRANKSHAFTS 

up to April 19, 1917. 

EVERY SHAFT GUARANTEED 


The Park Drop Forge Co. 


Cleveland 








Sanders Co. 
21814 Indiana Ave. 





Indianapolis, Ind. 




















The Buck Automatic 
Aerial Torpedo 


FTER a series of tests in Colorado, the 


Erie Specialty Co. 


Erie, Pa. 





Buck Aircraft & Munition Co., who own 

Manufacturers and contro] the Buck Automatic Aerial 

Torpedo Patents, are prepared to negotiate with 

AIRCRAFT METAL PARTS, Governments and other parties for production 
BOLTS, NUTS, CLEVIS PINS, on a quantity basis. ae? 
et ie * lhe Buck Automatic Aerial Torpedo is an air 
SHACKLES, EYE BOLTS, MA- craft equipped with a 50 H.P. Motor, and de- 
signed to carry explosives through the air to any 

CHINE SCREWS, ETC., ETC. distance up to thirty miles. A time controlled 


release drops the torpedo at any given distance. 
The entire equipment is automatic and is 


. ’ ee ’ 
Fittings, Forgings, launched from a compressed air catapult 


a mounted on a motor truck, the engine of which 
Castings furnishes the air for the catapult. 
; : d ; ; The torpedo can be fired at any range and at 
We are increasing our equipment in any degree of the compass. 
every department—foundry, forge The launching of the torpedo is without shock, 


and consequently the most dynamically explosive 
materials can be carried. 


shop, stamping, automatic screw 


machines, tool and die shop. The Buck Gravity Ste abilizer will be used on all 


All our products are rigidly in- machines manufactured by the company. 
spected and meet all Government The Buck Aircraft & Munition Co., Inc. 
requirements. Ernst and Cranmer Building 


Denver, Colo. 


+7: ° Address all Correspondence to 
Are you on our catalog mailing list? New York Office 
Room 327, 42nd St. Building 


— 
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BUFFAIRO AIR-SCREWS 


PROVEN PROFICIENCY 


THE WORKMANSHIP IS PERFECT 
THE BALANCE IS EXACT 


Full Information Upon Request 


Contractors to Foreign Governments 


BUFFALO AEROPLANE CORPORATION 
BUFFALO, N. Y. 





ee, 


ROEBLING W i K E. —ROEBLING 


STRAND & CORD FOR, AIRPLANES 


AND OTHER AIRCRAFT 





ROEBLING THIMBLES AND FERRULES 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J., U.S.A. 


May 1, 19}; 








Airplane Cylinder Forgings 


We make a specialty of hollow forging in dies, air- 
plane cylinder forgings, of high and low carbon O. H. 
or alloy steels. 

Also propeller hubs, flanges, shafts, etc. 

Miscellaneous hammer and hydraulic press die forg- 
ings of all types. 


COURTES Y—QUALIT Y— SERVICE 


our motto 


TIOGA STEEL & IRON COMPANY 
52nd and Grays Ave. Philadelphia, Pa. 











The Perfect Starter 


Tested and Approved by United States, British, 

Dutch, Norwegian and Swedish Governments 
A device convertible to an air motor for start- 
ing, or an air compressor for storing in a suitable 
tank the air for its own energy. Entirely self- 
contained and couples direct to crankshaft of 
engine without gear reduction or any adaptation 
other than a suitable coupling. 


Medal (— Foe startin Model D—er starting 


up Write for engines up 
to 250 H.P. Weight 39 let to 150 H.P. Weight 4 
Ib complete with fit- co mp e e lbs.—complete with fit- 
tings for single engine 70 information tings for single engine 58 


Ibs.; twin engines 1101b Ibs.: twin engines 96 Ibs. 


The Motor-Compressor Co., Newark, N. J., U.S.A. 








MOTOMETER 


MOTOR HEAT 
INDICATOR 


AN ESSENTIAL SAFETY 
DEVICE FOR 


AIRPLANES 


FOREWARNS OVERHEATING 











15 Wilbur Ave. 


THE MOTO-METER CO.,Inc. omg, Island City 


New York 

















FOXBORO 


TRACE MARK 


AIR SPEED 
INDICATOR 


Forewarns and 
Prevents Stalling 








MILES PER HOUR 


/ 
/ 
AEROPLANE eon” 


THE FOXBORO CO., Inc. 
FOXBORO, MASS., U. S. A. 





Accurately indicates the relative 

wind pressure, the force that 
holds the plane in the air. 
Light and compact. 

Send for Bulletin No. Bl-r1o. 





San Francisco 








New York Chicago 


————, 











Aeroplane Linen 


USED by the BRITISH GOVERN- 
MENT in their air service; also by the 
UNITED STATES GOVERNMENT 
and Large Aeroplane Manufacturers 


Samples and Specifications sent on application 


Robert McBratney & Company 


Linen Manufacturers and Importers 


121-123 Franklin Street, New York 


and at Belfast, Ireland 























































LY IY AY, 
PNA PLO) 2 -V bom (ONO) PRY 


are correctly designed with the highest 
quality materials and workmanship. 


Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 
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Aeromarine 
Plane & Motor Co. 







Aeroplanes an Motors 





New York Office: Times Building 


Telephone, Bryant 6147 











ri} MAXIMOTOR 


IN A CLASS BY ITSELF 





HE simplicity of our design, coupled with 





rt- our eight years’ practical experience con- 
ble structing aviation motors, and the un- 
lt. limited facilities at our command because of 
of our location in Detroit—the heart of the motor industry 
ion in America—enable us to produce a motor that is right 
at a price that is right. 

ting Send for Particulars 

up 

tu 


- MAXIMOTOR COMPANY 
ibe 1530 E. Jefferson Ave., Detroit, Mich. 


DAVENPORT 
SCHOOL OF AVIATION 


Special inducements to students who 
wish mechanical instruction and actual 
experience in our airplane factory. 


Field training under Chief Instructor 
LOUIS BODER. 
Write today for booklet 


School and Factory at Davenport, Towa. 











DON’T SCRAP ALUMINUM PARTS 


SO-LUMINUM r 1 


repairs cracks, breaks or other de RyeRE FS : 

fects in aluminum, in half the time SO LUMINUM 
at half the cost of acetylene weld ‘ 
ing. Parts mended with this com 





pound are stronger at welded joint H 
than elsewhere. Gasoline torch 
only thing necessary. No flux 


needed. 

Doesn't take the strength out of 
metals, make them brittle, nor 
cause alloy castings to warp or fail 
to line up. Used by U. 8S. Army 
and Navy, leading airplane manu 
facturers, etc. 

Send 50 cents for trial bar. $3.00 pound. 
Money refunded if not satisfactory 
Booklet on request. 


SO-LUMINUM MFG. & ENG. CO., Inc. 
Room 25, 1790 Broadway 


isco ~— 


A aN REPAIRED wer 
aA peop - 


ORIGINAL 





THE SO-LUMINUM CO. 
1790 BROADWAY Nfw YORK GY 


New York City sil 


Courtrai Manufacturing Company’s 
Pure Irish Linen Aeroplane Cloth 


Best, Strongest and Lightest on the Market. 


Large Stock. Immediate Delivery. 
U.S. and British Government Standard 


Sole Agent in U. S. 115-117 Franklin St., N. Y. City 














Pistons 


(Aluminum Alloy) 


Used as STAND- 
\RD by the most 
prominent Aviation 
Motor Manufactur- 
ers in the United 
States and abroad. 


Magnalite 





WALKER M. LEVETT 
COMPANY 
117-419-421 E. 23rd St., 
NEW YORK. 











Classified Advertising 


10 cents a word, minimum charge $2.00, payable in ad 
vance. Address replies to advertisements with box numbers, 
care of AVIATION AND AERONAUTICAL ENGINEERING, 120 West 
32d St., New York. 











FOR SALE, fuselage, wings, elevator and rudder of mono- 
plane. Cheap if taken at once. Also motor. George Gaylor, 
Clearfield, Pa. 

FOR SALE. One Model C-4 45 H. P. Kirkham motor, in 
first class condition, having had less than twenty hours’ service. 
Price $500. Address H. L. Lewis, Peoples Gas Bldg., Chicago, Tl. 








WANTED, airplane factory in Middle West wants man with 
experience in handling employes and capable of taking charge 
of factory. Also needs draftsmen, glue-men and men with 
experience in assembling. Address Box 28. 

















WANTED—Mechanic for exhibition machine. Can use sev- 
eral fliers, with or without machines, for exhibition. State all 
first letter. Marlin Airplane Co., Marlin Texas. 
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Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 


Advertisers in this issue are printed in heavy face type. 


Names of 








ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Earnest J, 
Moto-Meter, The, Co. 

O’Hara Waltham Dial Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 

Aeromarine Sales and Engineering 
Corp. 

Bates Aeroplane Co. 

Benoist Aeroplane Co. 

Burgess Co., The 

Carter Bros. Aeroplane Co. 

Cooper, John D., Aeroplane Co 

Chicago Aero Works. 

Christofferson Aircraft Mfg. Co 

Curtiss Aeroplane and Motor Corp. 

Flint Aircraft Co. 

Gallaudet Aircraft Corp. 

General Aeroplane Co. 

Heath, E. B., Aerial Vehicle Co 

Heinrich, The A. S. Corp. 

Herrmann, Chas. A 

International Aircraft Co 

Janney Aircraft Co. 

L. W. F. Engineering Co. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane Co 

New Jersey Aeroplane Co 

New York Aero Construction Co 

Pacific Aero Products Co 

Pierce, Samuel S., Aeroplane Corp. 

Rumsey Aeroplane Co 

Smith, Kyle, Aircraft Co. 

Standard Aero Corporation. 

Sturtevant Aeroplane Co. 

Thomas-Morse Aircraft Corp. 

United Eastern Aeroplane Co 

Williams Aeroplane Co 

Wittemann-Lewis Aircraft Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 
Aeromarine Plane and Motor Co. 
Ashmusen Mfg. Co, 

Atwood Aeronautic Co. 
Bournonville Motors Corp. 
Brooke, Thomas Preston. 
Christofferson Motor Corp 
Curtiss Aeroplane and Motor Corp. 
Duesenberg, Fred S., Motor Co. 
General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall-Scott Motor Car Co. 
Harriman Aircraft Motors Co., Inc. 
Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

New Jersey Aeroplane Co. 

Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 
Sterling Engine Co. 

Sturtevant, B. F., Co. 

Taft Pierce Mfg. Co 
Thomas-Morse Aircraft Corp. 
Union Gas Engine Co. 

Wisconsin Motor Mfg. Co. 
World’s Motor Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 


Chicago Aeronautical Supply Co 
Erie Specialty Co. 


ALUMINUM 


Aluminum Castings Co 

Aluminum Co, of America 

American Metal Co., Ltd. 

So-Luminum Mfg. & Eng. Co. 
(Solder) 


AVIATION SCHOOLS 
America Trans Oceanic Co., 
Beam School of Aviation 
Christofferson Aviation School 
Curtiss Training Schools 
Davenport Aviation School 
Dodge School of Aviation 
Hall Flying School 

Stinson School of Aviation 
Thomas-Morse Aircraft Corp. 
Williams Aviation School 


BALL BEARINGS 
Hess-Bright Mfg. Co. 

New Departure Mfg. Co. 
Norma Company of America. 
Ss. K. F. Ball Bearings 


The 


BALLOONS 
BLES 


Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 
French-American Balloon Co 
Goodyear Tire and Rubber Co. 


AND _ DIRIGI.- 


Janney-Steinmetz and Co. (Hy- 
drogen Cylinders) 

United States Rubber Co. 

BAROGRAPHS AND BA- 


ROMETERS 
Green, Henry J. 
Haustetter, A 
Sussfield & Lorch 
Taylor Instrument Companies 


BATTERIES 


Electric Storage Battery Co 


BEARING METALS 
American Bronze Co. 
Fahrig Metal Co. 
Magnolia Metal Co. 


CARBURETORS 

Miller Carburetor Co 
Stromberg Motor Devices Co 
Wheeler and Schebler 
Zenith Carburetor Co. 


CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co 


CLOTHING 
Abercrombie & Fitch 
Cross, Mark 
Meyrowitz, E. B. (goggles) 
N. Y. Sporting Goods Co 
Rogers, Peet & Co 
Sanders Co. 
Spaulding, A. G., & 


COMPASSES 
Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co, 
American Emaillite Co. 
Chemical Products Co. 
Conover, The C. E., Co 
DuPont Chemical Works 
Flexible Compound Co 
National Aeroplane Co 
Pratt & Lambert 
Standard Varnish Works 
Valentine & Co 


DRIFT INDICATOR 


Sperry Gyroscope Co. 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co 
Burd High Compressior 
Doehler Die Casting Co 
Erie Specialty Co. 
Fibre Finishing Co. 
Gifford, Leland Co 

Gill, P, H., & Sons 
Hydraulic Pressed Steel C 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co 
Taft-Pierce Mfg. Co 
Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Wyman-Gordon Co. 


EXHIBITION COMPANIES 
The Cessna Exhibition Co 
Granburg, Gustav 

Miller Aeroplane Co 
Weeks-Smalley Co 


FABRICS 

Courtrai Mfg. Co. 
Lamb, Finlay & Co 
McBratney, Robt. & Co. 
Scott, Hutchison Co 
Whitman, Clarence & Co 


FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W 
Pyrene Mfg. Co. 
GASKETS 

Fibre Finishing Co 


Bros. 


GLUE 
Ferdinand, L. W., & Co. 
Baeder 


& Adamson 


GAGES 

Steam Gage & Valve Co. 
Foxbero Co., The, Ine. 

United States Gage Co 


HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co 
Ashley Steel Bldg. Co. 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 


LIFE PRESERVERS 


Mattress Co 


Crosby 


U1 ersal Safety 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

fadiun Dial Co 

Radium Luminous Material Corp. 


MAGNETOS 

Bosch Magneto Co 
serkshire Magneto Corp 
Ericsson Mfg. Co. 

Remy Electric Co 
Splitdorf Electrical Co 


METALS 
American Vanadium Co 
Acieral Co. of America 
num Steel) 
Bethlehem Steel Co 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co 
Garland Ventilator Co 
Gueder, Paeschke & Frey Co. 


MODEL AIRPLANES 
Ideal Aeroplane Supply Co 
Wading River Mfg. Co. 


MOTORCYCLES 
Excelsior Motor Mfg. 
Harley-Davison Co. 
Hendee Mfg. Co. 
Militare Motor 
America 


OILS AND LUBRICANTS 
Baker Castor Oil Co. 

Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 
Standard Oil Co. 

Texas Co. 

Vacuum Oil Co. 


OIL PUMPS 


Wayne Oil Tank & Pump Co 


ORDNANCE 

Buck Air Craft and Munitions Co. 
Colt Firearms Co 

Driggs-Seabury Ordnance Corp 
General Ordnance Co. 

Maxim Silencer Co. 

Savage Arms Co. 


PACKING 


Fibre Finishing Co. 


PHOTOGRAPHY 
Brock, Arthur, Jr. 
Herbert & Huesgen Co 


PONTOONS 
Niagara Boat Co 
Welen Marine Equipment Co 


PROPELLERS 

American Propeller & Mfg. Co. 
Aviauto Mfg. Co. 

Buffalo Aeroplane Corp. 

Cc. M. O. Physical Laboratory 
Excelsior Propeller Co 
Washington Aeroplane Co 


PYROMETERS 

Foxboro Co., The, Inc. 

Shore Instrument & Mfg. Co 
Taylor Instrument Companies 


RADIATORS 

\jax Auto & Aero Sheet Metal Co 
A-Z Co. 

Bush Mfg. Co. 

El Arco Radiators Co. 

Livingston Radiator Co. 
Rome-Turney Radiator & Mfg. Co. 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


(Alumi- 


Supply Co. 


Vehicle Co. of 


SEA SLEDS 


Murray & Tregurtha 


SHOCK ABSORBERS 
Wood, J. W. Elastic Web Co. 


SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. W. 
Pyro Ignition Co. 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 


SPEED INDICATORS 

Foxboro Co., The, Inc. 

Johns-Manville Co., H. W. 

Stewart Warner Speedomete 
Corp. 


STABILIZERS 


Greene Aeronautical Co. 
Martin Arodynamic Stabilizer, 
Sperry Gyroscope Co. 


STARTERS 

Bijur Motor Lighting Co. 

Christensen, The, Engineering Co 

Dayton Engineering Laboratories 
Co. 

Motor Compressor Co. 

Northeast Electric Co. 

Wagner-Hoyt Electric Co. 


TACHOMETERS 
Johns-Manville Co., H. W 
Nelson Blower & Furnace Co, 
Queen-Gray Co. 

Stewart Warner Speedometer Corp 
Veeder Mfg. Co. 


TANKS 
Janney, Steinmetz & Co. 


TELEPHONES 


General Accoustic Co. (Aviaphone), 
Streator Electric Co. 
Telautograph Corp. 

Western Electric Co. 


THERMOMETERS 
Foxboro Co., The, Ine. 
Taylor Instrument Compunies 


TIRES AND RUBBER 
Goodyear Tire & Rubber Co. 
Hodgman Rubber Co. 
United States Rubber Co. 


TOOLS 


Browne & Sharpe 
Cooper, The John D., Aeroplane 
c 


Hall-Scott Motor Car Co. 
TRUCKS AND TRAILERS 


Federal Motor Truck Co, 
Four Wheel Drive Auto Co. 
Nash Motors Co. 

Packard Motor Car Co. 
Sechler & Co., The 

Service Motor Truck Co 
White Co. 


TUBING 


Empire Art Metal Co. 
Frasse, Peter A., & Co. 


TURNBUCKLES 

Aero Mfg. & Accessories Co 

Ajax Iron Works 

Cc. E. Aeroplane Works 

Dillner-Meyer Mfg. Co 

Erie Specialty Co. 

National Aeroplane Co. 

New York & Hagerstown 
Stamping Co. 

Standard Screw Co. 


WHEELS 


Ackerman Wheel Co, 


WIRE 

American Steel and Wire Co 
Electric Cable Co. 
Roebling’s, John A., Sons 
Simplex Wire and Cable Co. 


WIRELESS 

American Radio & Research Corp 
American Wireless Tel. Co. 
Cutting & Washington. 


WOODS 

Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 

Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 


Metal 





May 





. 
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Soaring among the clouds, thousands of feet 
tbuve the earth, the air-man cannot adjust a carbu- 
tttor in trouble. With life hanging in the balance, 
he must have dependable carburetion at all times and 
under all conditions. 


The airplane is the carburetor’s Supreme Test 
for reliability and endurance. Experience has proven 
that there is one carburetor which meets these re- 
irements with uniform faithfulness—the simple, 


touble-proof, plain tube ZENITH. 


The United States Army and Navy use the 


AVIATION 


—S : wi 


, _ ——— 
RIUNPHANT inthe 
SUPRENE TEST 


ZENITH, as far as the records show, on practically 
100% of their flying machines in service and on 
order. All quantity builders of airplane motors in 
America use ZENITH on their product. Over 98% 
of all recognized aero-motors built in this country in 
the pasttwo years are ZENITH equipped. These 
facts tell the story. 


For the manufacturer and owner of touring car 
or commercial vehicle this same reliability and endur- 
ance is available. The ZENITH gives the maximum 
of satisfaction always—a satisfaction many thousands 
of users are enjoying today. 


ZENITH CARBURETOR COMPANY 


NEW YORK 


ee 
ry — ae 
BE WILLIAMS PRINTING COMPANY, NEW YORK 


DETROIT 


- CHICAGO 
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THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 


MODEL R 
Convertible Land and Water 


Ordered by 
the United States Army and Navy 


Wright-Martin Aircraft Corporation 









































